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1. OBIIME ITOJIOXKXEHUSA

1.1. OcHoBHasi o0pa3oBaresibHasi MporpaMMa OaxkajgaBpuara (jajee — nmporpaMmma
0akanaBpuata, OOIl 6GakamaBpmarta), peanu3yemas B COOTBETCTBUM C (QeaepabHbIM
roCcy/IapCcTBEHHBIM 00pa30BaTeNIbHBIM CTAaHJAPTOM BBICHIET0 00pa3oBaHusd (eaepaabHbIM
roCy/1apCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM YUPEXKIEHUEM BBICILIETO
npodeccuonanbHoro oOpazoBaHusi «POCCHICKHMI XMUMHKO-TEXHOJOTMYECKHH YHUBEPCHUTET
umenu J[.M. MenzaeneeBa» MO HaIpaBJICHUIO TOJATOTOBKU BbIciiero oOpazoBanus 28.03.03 —
«Hanomarepuaiipl» HampaBlIeHHOCTh (MPO(UIIb) TMOATOTOBKA «XUMHYECKas TEXHOJOTHSI
HAaHOMATEPHAJIOBY, TMPEACTABIACT COOON KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OOpa3OBaHMUS,
OpraHU3aIMOHHO-TIEJaTOTMUECKUX YCIIOBUHM, (JOpM aTTecTaluu, KOTOPBIM MPEICTaBIECH B BHJIE
oO0rmIel XapakTepUCTUKH MPOTrpaMMbl OakanaBpuara, yq4eOHOro IUIaHa, KaJICHAApHOTO Y4eOHOTro
rpaduka, pabouux mNporpaMM AMCLUMUILIAH, MOPOrpaMM MPAKTUK, OLICHOYHBIX CPEJCTB,
METOUYECKMX MAaTEPUAJIOB.

1.2. HopMaTuBHBIE JIOKYMEHTBI UI Pa3padoTKu MporpaMmsbl 0akajaBpuara Io
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- Oenepanbhblii 3ak0oH oT 29.12.2012 1. Ne 273-®3 «O6 o6pa3oBaHuH B
Poccuiickoit @enepanun»;

— [Ipukaz Munobpuayku Poccum ot 07.08.2014 Ne 938 «OO6 yrBepkaeHUH
(denepaibHOrO0 TOCYJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa BBICIIETO OOpa30BaHUSA 110
HanpasneHuto noarotrosku 28.03.03 Hanomatepuansl (ypoBeHb OakanmaBpuara)» (mamee —
®I'OC BO no nanpasnenuto moarorosku 28.03.03 Hanomarepuaisl (ypoBeHb OakaiaBpuara);

- [Tpuxaz MunucrtepctBa oOpa3oBaHusi U Hayku Poccuiickoit ®enepauuu ot
05.04.2017 Ne 301 «O6 yrBepxknenun Ilopsnka opraHuzalid W OCYIIECTBICHUS
00pa30BaTebHON JEATSIBHOCTH 10 00pa30BaTEIbHBIM MPOTrPaMMaM BBICIIETO OOpa30BaHUS —
nporpaMmmam 6akaiiaBpuaTa, porpaMMaM CHelHalnTeTa, IPorpaMMaM MarucTpaTypb».

1.3. O6mas xapakTepucTHKA NPOrpaMMbl 0aKajaBpuara

Henabo mporpammsbl 0akajnaBpuara SBJSIETCS CO3/IaHUE CTYJIEHTaM YCIOBUM JUId
nproOpeTeHus: HeOOXOIUMOr0 Uil OCYIIECTBIECHUS MPO(ECCUOHATBHON JeSITEeNbHOCTH YPOBHS
3HaHUH, YMEHHH, HAaBBIKOB, ONBITA JEATEIHHOCTH W TIOJTOTOBKH K 3allUTE BBITYCKHOW
KBAJTM(PHUKAIIMOHHOHN paboTBhI.

[lonyuenne oOpa3oBaHMsl 1O mporpaMMe OakajlaBpuaTa JIOMYCKAaeTCd TOJIBKO B
00pa3oBaTeNbHON OpraHU3aIMK BBICIIEr0 00pa30BaHus (Jlajiee - OpraHu3aius).

OO6yuenue 1o 00pa3oBaTeNbHOW MPOTpaMME BBICHIETO O0O0pa3oBaHUsI — MPOrpPaMMe
OakanmaBpuaTa B 00pa3oBaTelIbHON OpraHU3alMM OCYILECTBIIAETCS B OYHOH (opme oOyueHwHs.
O06nem nporpammel 6akanaBpuaTa coctaBiseT 240 3a4eTHBIX eAUHUIL (3.€.) BHE 3aBUCUMOCTH OT
dopmbl 00y4YeHHs, NPUMEHSEMbIX OOpa30BaTENbHBIX TEXHOJIOTUH, pealu3aly MPOrpaMMbl
OakamaBpuaTa C  HUCIIOJIb30BAaHMEM  ceTeBOM  (opMbl, peanu3aluuu  OOy4deHHs] 1O
UH/IMBUYaJIbHOMY Y4€OHOMY IUIaHY, B TOM YHCIIE€ YCKOPEHHOMY 00Y4EHHUIO.

Cpox momydyeHus: oOpa3oBaHHMsI IO TIporpamMme OakajgaBpuaTa IO HAMPaBICHUIO
noarotroBku 28.03.03 — «Hanomatepuamb»:

B OYHOU (opMe 00ydeHHUsI, BKIIOYasi KAHUKYJIbI, IPEIOCTABISIEMbIE MTOCIIE MPOXOKACHUS
rOCyJapCTBEHHOH HMTOTOBOWM aTTeCTallMM, HE3aBUCHUMO OT IPHMEHSEMBIX 00pa3oBaTeIbHbBIX
TEXHOJIOTHi, coctaBisieT 4 roga. O6beM mporpaMMbl OakajgaBpuatra B o4HOUM popme oOydeHus,
peann3yeMblii 32 OJUH y4eOHbIH roj, cocrasiser 60 3.e.

npu OOyYeHUU [0 HUHAMBUAYyaJIbHOMY Y4Ye€OHOMY IUIaHy, HE3aBUCUMO OT (OpPMBI
0o0y4yeHHsl, yCTaHABJIMBAETCS 0Opa30BaTENbHONW OpraHM3alredl caMOCTOSATEeNbHO, HO He Oolee
CpOKa MOJIyueHUs: 00pa30BaHMsI, YCTAHOBJIIEHHOTO IS COOTBETCTBYIOLIEH (opmbl 0O0yueHUS.
JUis MHBAIMZOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbSl CPOK IIOJIyYEHHS
00pa3oBaHus 0 WHAUBUAYATHHBIM YYEOHBIM IJIAaHAM MOXKET OBITh YBEIHYEH HE 0oJiee 4yeM Ha
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omuH Ton. OOBeM mporpamMmbl OakamaBpuaTa 3a OAMH YYE€OHBIM Toa TPU OOYYEHUU IO
UH/IMBUIYaJIbHOMY Y4eOHOMY IUIaHy, HE3aBUCHMO OT (pOPMBI OOYUEHUS, HE MOXKET COCTaBIISATh
6onee 75 3.e.

IIpn peanmuszauuu nporpammbl OakajaBpuaTa OpraHu3alids BIPAaBE IPUMEHSTH
3JIEKTPOHHOE 00yUeHHE U TUCTAaHIIMOHHBIE 00pa3oBaTebHble TeXHOJIOTUU. [Ipyu 00yuenuu i ¢
OTPaHUYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI DJIEKTPOHHOE OOydeHHEe U JUCTaHIMOHHBIC
oOpa3oBaTesibHble TEXHOJIOTUU JIOJDKHBI IPEAyCMaTpUBaTh BO3MOXKHOCTH MpUeMa-Tiepeaadn
UH(OPMALIUHU B TOCTYIHBIX JJIs1 HUX (popmax.

Peanuszanus nporpammsl 6akanaBpraTa BO3MOKHA C UCIIOIb30BAaHHEM CETEBOI (POPMBI.

OOpa3oBarenbHasi [EATEIBHOCTh IO MporpaMMme OakajaBpuaTa OCYIIECTBIICTCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepanuu, €cid MHOE HE OIPENeseHO JIOKaJbHbIM
HOPMAaTUBHBIM aKTOM OpIaHU3alUH.

CtpykTypa mporpamMmbl OakajlaBpuara BKJIIOYAaeT 00s3aTeIbHYI0 4YacTh (0a30ByI0) H
4acTh, (OPMHPYEMYI0 YYaCTHHKAMU 0Opa30BaTeNbHBIX OTHOIICHUH (BapHaTHBHYIO). OTO
o0OecrieunBaeT BO3MOXKHOCTh peaju3allid TMporpaMM OakaiaBpuaTa, UMEIOUINX Pa3IuYHYIO
HanpaBJIeHHOCTh (MpoQuiIb) 00pa3oBaHMs B paMKax OJHOTO HAIIPABICHHS IMOATOTOBKH (Janee —
HaIpaBJIECHHOCTH (MPOHUIIb) MPOTPAMMBI).

[IporpamMma GakanaBpuaTa COCTOUT U3 CIAEAYIOIINX OJIOKOB:

brmok 1 "JucuumiauHel (MOIynH)", KOTOPBIM BKJIHOYACT JIUCHUILIMHBI (MOIYJIH),
OTHOcsMecs K 0a30BOM 4YacTU IpPOrpaMMbl, U AUCUMILIMHBI (MOIYJHM), OTHOCAIIUECS K €€
BapHaTUBHON YacTH.

brox 2 "llpakTuku", KOTOpBIA B MOJHOM OOBEME OTHOCUTCS K BapHaTUBHOM YacTH
POTPaAMMBIL.

brnox 3 "l'ocynapcTBeHHass MTOroBas aTrTecTalud', KOTOPbIH B IIOJHOM 00beMe
OTHOCUTCS K 0a30BOil 4YacTH MpOrpaMMbl U 3aBepIIaeTCs IMPUCBOCHHEM KBaTu(UKalUY,
YKa3aHHON B MeEpevyHE CIELMAIbHOCTEH W HaIpaBJIEHUH MOATOTOBKH BBICIIEr0 0Opa3oOBaHUS,
yTBepk1aeMoM MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoii Deaepamu.

CrpyKTypa nporpammsl 0aKajJaBpuara

O0beM nporpamMmbl 6aKajiaBpuara
CrpykTypa nporpamMmsbl fakajnaBpuara B 324eTHBIX eHHUIAX
Baok 1 | Jucuumiannbl (MoayJin) 210-219
bazoBas yacTth 102-117
BapuaTtuBHas yacTth 102-108
baok 2 | IlpakTuku 12-24
bazoBas yacTp
BapuaTuBHas yacth 12-24
baok 3 | I'ocynapcTBeHHasi HTOTOBasi ATTECTALMA 6-9
basoBas gacTp 6-9
O0bem nporpamMMsl fakajiappuara 240

JlucuutuiHel (MOIYJM) W TIPAKTHUKH, OTHOCAIIMECS K 0a30BOM YacTH MpPOTrpamMMbI
OakanmaBpuaTa, SIBISIOTCA 0043aTEIbHBIMH JJISI OCBOCHHMsI OOYYaloIIUMCS HE3aBUCHMO OT
npouiIsl MPOTpaMMbI, KOTOPYIHO OH ocBamBaeT. HabGop muctumivnH (MOmyliel) M TMPaKTHK,
OTHOCAIIMXCS K 0a30BOl yacTH mporpammbl OakaiaBpuara, oOpa3oBaTelibHAs OpPraHU3ALUSA
OTIpeNIeIsieT CaMOCTOATENIbHO B 00beme, ycraHoBieHHOM @DPI'OC BO mo HampaBieHHIO
noarotoBku 28.03.03 — «HaHomarepuasbl», ¢ y4€TOM COOTBETCTBYIOIIEH (COOTBETCTBYIOIIUX)
NpUMEpHOM (NMTPUMEPHBIX) OCHOBHOW (OCHOBHBIX) 0Opa3zoBaTelbHON (0Opa3oBaTEIbHBIX)
IIPOrpaMMBI (ITPOrpaMM).




Jucrunauael (MOayan) 1o (utocopuu, NCTOPUNA, HHOCTPAHHOMY SI3bIKY,0€30TTaCHOCTH
KHU3HEICATEIIFHOCTH PeaIn3yIoTCs B paMKax 06a3oBoi yactu bioka 1"{ucrummuas! (Moxynun)"
nporpaMmMsl OakanaBpuara. O0beM, coepKaHue U MOPAJOK pealn3aliuy YKa3aHHbIX JUCLUIUIMH
(Momyseil) onpenensaoTcsl OpraHu3aluell CaMOCTOSITEIBHO.

JucuuiuinHel (MOAynH) 1o (GU3MUECKOM KynbType U CHOPTY PEalU3yIOTCS B paMKax:
6azoBoii wactu bioka 1 "lucuummuasl (Moxynu)" mporpammbl OakanaBpuata B oObeMe He
MeHee 72 akaJleMHU4ecKUX 4acoB (2 3a4eTHbIE €AMHULBI) B OYHOH opme 00yUueHHUs; SIEKTUBHBIX
JUCLMIUINH (Moayiei) B oObemMe He MeHee 328 akaJeMHYeCKMX YacoB. YKa3aHHbIE
aKaJeMUYEeCKHEe 4Yachl SIBIAIOTCA OO0S3aTENBbHBIMU Ul OCBOCHMS M B 3a4€THBIE E€IMHUIBI HE
HIEPEBOJATCS.

JucuuiuinHel (MOAYIU) MO (PU3MYECKOM KYJIbType M CHOPTY pPealu3yloTcs B MOPSJIKE,
YCTaHOBJIEHHOM oOpraHusanueil. [is MHBaIWAOB M JIMII C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU
3JI0POBbsl OPraHU3alMsl YCTAHABIMBACT OCOOBIM MOPSIOK OCBOEHUS JUCLMIUIMH (MOXyJei) mo
($u3uUeCcKoil KyIbType U CIIOPTY C YU€TOM COCTOSIHUS UX 3/J0POBBSI.

JucuuiuinHel  (MOIyJM), OTHOCSIIMECS K  BapUaTUBHOM  4acTH  [POrpamMMbl
MarucTparypsl, mnpaktuku (B ToM umciae HUP) ompeaenstor HampaBieHHOCTh (TPOQUIIB)
nporpaMMbl.  JIMCUMIUIMHBL (MOZAY/IM), OTHOCSIIMECS K BapuUaTUBHOM YacTH IPOrpaMMbl
OaxanaBpuaTa, oOpa3oBaTeibHasi OpraHu3alus ONPEIENIIeT CaMOCTOATENbHO, B TOM YHUCIIE JUIS
dopmupoBanus npoduist nporpammsl, B oobeme, yctanoBieHHoM @I'OC BO no HanpaBieHuto
nonroroBkn 28.03.03 — «Hanomarepmaner». Ilocie BeiOOpa oOywarommmcs mpoduis
IporpaMMbl  HabOp COOTBETCTBYIOIIUX BBIOpAaHHOMY NOPOGUII0 AUCHUIUIMH (MOJyJEH)
CTaHOBUTCS 0053aTENbHBIM ISl OCBOCHMSI 00YUarOIIMMCS.

B buox 2 «lIpaktuku» BXOo#AT ydeOHas M TNPOMU3BOJICTBEHHAs, B TOM YHUCIIE
IpeUIUIOMHAs IPAKTUKH.

Tunsl yueOHON TPaKTUKH:

- IPAKTHKA MO MOJIYYCHUIO IEPBUYHBIX TPOPECCHOHATHLHBIX YMEHUH U HABBIKOB.

Crioco6b! npoBeieHNs y4eOHOM MTPAKTUKHU:

- CTallMOHApHAas;

- BbI€3/1HAS.

[Tpou3BoacTBEHHAs MPaKTHUKa MPOBOJUTCS B CIEAYIOLIUX Gopmax:

- IpaKTHKa MO TMOJYYEHHI0 MNPOPECCHOHATIBHBIX YMEHUH M oOIbITa NpoQecCHOHATBHOM
JESITEIbHOCTH (B TOM YHUCII€ TEXHOJIOIMUYECKask IPAKTHKA);

- Hay4HO-HCCIeI0BaTeNbcKas pabdora.

CrniocoOslI poBeieHUs] NPOU3BOJCTBEHHON PAKTUKU:

- CTallMOHapHas;

- BbIE3/THASI.

[IpennumniomMHas NpakTHKa NPOBOAMTCS MJS BBINOJHEHMS BBITYCKHOW KBaTU(pHUKAIIMOHHON
paboTHI U ABIIAETCA 0053aTEILHOM.

IIpu pazpaboTke mporpamm OakanaBpuara oOpa3oBaTelbHAs OpPraHM3aLUs BHIOHMpaeT
dbopMbI NpOBENEHUSI NPAKTHK B 3aBUCUMOCTH OT BMJa (BHJIOB) J€ATEIbHOCTH, Ha KOTOPBIH
(koTOpble) OpUEHTHpOBaHa oOpa3oBaTenbHas mporpamMma. OOpa3zoBaTeibHas OpraHU3aLUSA
UMEeT TPaBO YCTAaHOBUTHb MHbIE (OPMBI MPOBEACHUS MPAKTHUK JOMOJIHUTEIBHO K
ycranoBiaeHHbIM PI'OC BO no nanpasnenuto noarorosku 28.03.03 Hanomatepuanisl.

VYyeOHast ¥ (WIM) MPOU3BOJCTBEHHAS MPAKTUKH MOTYT HPOBOAUTHCA B CTPYKTYPHBIX
NOJIpa3/IeNIEHUsX OPraHUu3allu.

JUis Uil ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbSI BBIOOP MECT MPOXOXKIECHUS
NPAaKTUK YYUTHIBAET COCTOSIHUE 3[J0POBbs U TPEOOBaHUS MO JOCTYITHOCTH.

B bnoxk 3 «l'ocymapcTBeHHas HMTOroOBas aTTECTalMs» BXOJMWT 3alUTAa BBITYCKHOMN
KBaMpuKannoHHoH paboTs! (BKP), BKitoyast moAroToBKy K MpoLEAype 3alIUThl U MPOLEenypy
3alUTHl, a TaKKe IMOArOTOBKAa M cJada TroCyJapCTBEHHOTO HK3aMeHa (eciau OpraHu3alus
BKJIIOYMJIA TOCYIaPCTBEHHBIN 3K3aMEH B COCTAaB rOCY1apCTBEHHON UTOrOBOW aTTECTAIUN).



[Ipu paspaboTke mporpammbl OakamaBpuaTa oOydaronuMcs oOecriedeHa BO3MOXKHOCTh
OCBOGHHUS TUCIHHIUIMH (MOJIyJei) 1mo BbIOOpY, B TOM 4YHCIE CHEIUAIM3HPOBAHHBIC YCIOBHS
MHBaJMJaM U JIMIAM C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3]I0pOBBs, B 00beme He MmeHee 30
MPOLICHTOB BapuaTUBHOM yacTu broka 1 «Jlucuunaunel (MOIyIN)».

KonnuecTBo 4acoB, OTBEJACHHBIX Ha 3aHATHUS JIEKLIMOHHOIO THIA, B 1esioM 1o bioky 1
«ducturumael (Moynn)» cocTaBisieT He Oosiee 50 MPOLEHTOB OT OOIIErO KOJUYECTBA YacOB
ayJIUTOPHBIX 3aHATUH, OTBEACHHBIX Ha peanu3anuio 3Toro bioka.

1.4. TpeGoBanus K NOCTyNAKIEMY

TpeboBanusi K MOCTyMAKOMEMy ONPEISISIIOTCS (enepalbHbBIM 3aKOHOATEIIbCTBOM B
obnactu oOpaszoBanusi, B ToM uucie [lopsaakom mpuema Ha oOydeHHe MO 0Opa30BaTEIbHBIM
mporpaMMaM BBICIIETO O0pa3oBaHUsT — MporpaMmaMm OakandaBpuaTa Ha COOTBETCTBYIOIIUI
y4eOHBIN TO/I.

2. XAPAKTEPUCTHUKA ITIPO®ECCHUOHAJILHOM JTEATEJIBHOCTH
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. O6nacth npodecCHOHATILHOM AeATEJILHOCTH BHIMYCKHUKA

BroimyckHuk, ocBouMBIIMK mporpammy OakalaBpuaTa, B COOTBETCTBUU C BHUIAMH
po(heCCHOHATLHOM JEATSIILHOCTH, Ha KOTOpPHIE OPHEHTHPOBAaHA Nporpamma OakalaBpHara,
TOTOB pelIaTh CIeAyIoUue NpodeccHoHaNbHbIC 3a0auu:

HAYYHO-HCCJIEeA0BATEIbCKAS U PACYECTHO-AHAJTUTHYECKAS AeSITeJIbHOCTD:

cOop M aHanmM3 JaHHBIX O CYIIECTBYIOIIMX THUIAX M MapKaxX HaHOMAaTepUAIOB U
HAHOCHCTEM, MX CTPYKTYpE U CBOWCTBAaX NPUMEHHUTEIBHO K PEIICHHIO MOCTABJICHHBIX 3aJ1ay C
UCIOJIb30BaHUEM 0a3 TaHHBIX U IMTEPATYPHBIX UCTOYHUKOB;

ydqacTe B paboTe TpyHmbl CHCIUAINCTOB TIPH  BBIINOJHEHUH HSKCIEPUMEHTOB,
MIPOBEJICHUIO PacueToB U 00pabOTKe MX pPEe3yNbTAaTOB MO CO3/IaHUI0, UCCIEAOBAHUIO U BHIOOPY
HAaHOMATEPUAJIOB M HAHOCHCTEM, OLIEHKE HKCIUTYaTAlMOHHBIX XapaKTEPUCTHUK C TMOMOILIBIO
KOMIUIEKCHOTO aHallh3a CTPYKTYphl U (PU3UKO-MEXaHUYECKUX, KOPPO3UOHHBIX M JIPYTHX
CBOMCTB, YCTOMYMBOCTH K BHEIIHUM BO3JICHCTBUSIM;

cOOp HAYYHO-TEXHUYECKOW HH(POPMAIH TI0 TEMAaTHKE SKCIIEPUMEHTOB JIJIsi COCTABJICHUS
0030pOB, OTYETOB M HAYYHBIX IMYOJIMKAIIUNA, YIaCTHE B COCTABICHUH OTUETOB 10 BHITTOJIHEHHOMY
3aJaHUIO;

NMPOU3BOACTBECHHAS M NMPOEKTHO-TEXHOJOTHYeCKas 1eATeJIbHOCTD

JIENIONPOU3BOICTBO U O(hOpMIIEHUE MPOSKTHOU U paboyeil TeXHHUUECKON JTOKYMEHTAIIUH,
3amucedl U MPOTOKOJIOB; MPOBEPKA COOTBETCTBHS pa3padaThIBAEMBIX MPOEKTOB U TEXHUYECKOU
JOKYMEHTAllMM HOPMATUBHBIM JIOKYMEHTAM;

y4acTH€ B TMPOU3BOACTBE HAHOMATEpPUAJIOB W  HAHOCHUCTEM C  3aJaHHBIMHU
TEXHOJOTUYECKUMU u (GyHKIIMOHATBHBIMU CBOMCTBAMH, MIPOEKTUPOBAHUHU
BBICOKOTEXHOJIOTUYHBIX MPOILIECCOB B COCTAaBE€ MEPBUYHOIO MPOECKTHO-TEXHOJIOTHYECKOTO WU
HCCIIEIOBATENIBCKOrO MOAPA3IECICHUS;

KOHTPOJIb KAYECTBA BBHIITYCKAEMOUN MPOIYKIIUH;

ydyacTHe B paboTe MO CcTaHJapTU3allld, TMOJATOTOBKE M MPOBEIACHHUIO CcepTHU(UKALNN
MIPOIIECCOB, 00OPYIOBaHUSI 1 HAHOMATEPUAIOB, HAHOCHCTEM, a TAaK)Ke U3/IETTMI Ha X OCHOBE,

MOJArOTOBKA JOKYMEHTOB IPH CO3JaHUM CHUCTEMbl MEHEPKMEHTA KauecTBa Ha
MPEANPUATHN WIN B OPTaHU3ALNY;

2.2. O0bekThI MPOdeccHOHAIBLHOM 1eATeJIbHOCTH BbIIYCKHUKA
O0bekTamu MPOPECCHOHANBHON AESITENFHOCTH BBITYCKHUKOB, OCBOMBIIHUX MPOTPaMMy
OakanaBpuarta, SIBJISIOTCS:



- OCHOBHBIE TUIIBl HAHOMATEPUAJIOB U HAaHOCHCTEM HEOPraHMYECKON (METAJUIMYECKUX U
HEMETAJUIMUYECKUX) U OPraHn4YecKor (MOJIMMEPHBIX, YTIAECPOIHBIX) TPUPOIbI, TBEPABIC, KUAKUE,
resieo0pa3Hble, adpO30JIbHbIE, BKIIOYAsi HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbBIE TTOKPHITHS;

- METOJbl HCCIIEIOBAaHUM, HWCHBITAHWN, JUArHOCTUKM M  KOHTPOJSI KauecTBa
HAaHOMAaTepHaJioB, MOay(paOpHKaTOB, 3arOTOBOK JeTalei W H3[eNuid Ha UX OCHOBE, TBEPIBIX,
KHUJIKUX, TelIeoOpasHbIX M a’pO30JbHBIX HAHOCHUCTEM, METOJbl TUArHOCTUKM W aHaJIn3a
HAHOJIMCIIEPCHBIX YaCTHUIl, HAHOIIJICHOK U HAHOCHUCTEM;

- BCE BHJIbl HCCIIEJOBATEILCKOTO, KOHTPOJIBHOIO U MCIIBITATEIBLHOIO 00OpYyI0BaHUS,
AQHAIUTUYECKOM ammapatypbl, KOMIIBIOTEPHOE IporpaMMHoOe obecriedeHue aiasi oO0paboTKu
pe3yJIbTaTOB M aHAIM3A MOJYYCHHBIX JAaHHBIX, MOJCITUPOBAHMS MPOLECCOB CHHTE3a U (PU3UKO-
XUMHUYECKHX CBOMCTB HAHOMATEPUAIIOB;

- TIpOLECCHl MONy4YeHHs, 0OpaboTKM M MOAM(UKALMU HAHOMATEPHAJIOB, BKIIIOYAs
HAHOCTPYKTYPHbIE TUICHKU U MOKPBITHUS, 0Ty(paOprKaTOB, 3arOTOBOK JeTajlei 1 U3JeIUi Ha UX
OCHOBE, a TAK)K€ TEXHOJIOTMUECKHE ITPOLIECCHI C YYaCTUEM HAaHOCTPYKTYPUPOBAHHBIX CPEL;

- HOPMATUBHO-TEXHUYECKAsl JOKYMEHTAIIUS U CUCTEMbI CepTU(PHUKAIIMN HAHOMATEPHAIIOB
U U3JIeIMA Ha UX OCHOBE, NMPOTOKOJIBI XOJa U Pe3yJbTaTOB 3KCIEPUMEHTOB, IOKYMEHTALUs 10
TeXHHKE 0e30MacHOCTH U 0€30MaCHOCTHU KU3HEACSITETbHOCTH.

2.3. Buabl npodeccuoHaNbHOM 1eATeJILHOCTH BHIITYCKHUKA

Bunsl npodeccHoHanbHOM  JESATENBHOCTH, K KOTOPHIM TOTOBATCS  BBITYCKHHUKH,
OCBOMBIIIKE MPOTpaMMy OakajiaBpHara:

HAy4YHO-HCCIICIOBATEIIbCKAS H PACUCTHO-aHATMTHYCCKAS;

MIPOU3BOJICTBEHHAS M MPOCKTHO-TEXHOJIOIHUECKal.

[Tpu pa3paboTke U peanu3anuu mporpamMmm OakaiaBpuaTa oOpa3zoBaTelIbHAS OPraHU3AINS
OPUCHTUPYETCS Ha KOHKPETHBIA BUJ (BHUIbI) MPO(ECCHOHATBHON NEATEILHOCTH, K KOTOPOMY
(KOTOpBIM) TOTOBUTCS OakalaBp, HCXOAS W3 TOTPEOHOCTEH pBIHKA Tpyda, HAy4dHO-
UCCIIEIOBATEIBCKOTO U MaTEPUATBHO-TEXHHUYECKOT'O pecypca 00pa3oBaTeIbHOM OpraHu3alny.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI BAKAJIABPUATA

3.1. B pe3ynbTrate OCBOEHHUS MPOTPaMMbl OakajaBpuaTa y BBITYCKHHKA JOJIKHBI OBITh
chopMUpOBaHBl  OOMIEKYJIbTYpHBIE,  OOMIEPOPECCHOHANbHBIE W  MPOQPECCHOHATbHbBIE
KOMITETEHITHH.

3.2. BomyckHuk mporpamMMmbl 0OakajgaBpuaTa JIOJDKeH 00JanaTh  CIEAYIOIIHUMHU
00meKyJIbTypHbIMH KoMneTeHuussmMu (OK):

- CIOCOOHOCTBIO UCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUH, aHATM3UPOBATh TJIaBHbIE
ATarbl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PAa3BUTHSA JJISI OCO3HAHHS COLMAIBHOW 3HAYUMOCTH
cBoeit nesrensHocTH (OK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI JKOHOMHYECKMX 3HAHMWA TP  OIICHKE
3¢ HeKTHBHOCTH Pe3yNIbTATOB IESTEILHOCTH B pa3nuuHbiX cdhepax (OK-2);

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax I pelleHUs 3a7ad  MEXIMYHOCTHOTO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaThb B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COLMAJTIbHBIE,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KYIbTypHbIe pasnuuns (OK-4);

- CIIOCOOHOCTBIO K caMoopraHu3anuy u camoobpaszosanuto (OK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh OOLIENpPaBOBbIE 3HAHMS B Pa3IMUHBIX cdepax
nesirenbrocTH (OK-6);

- CITOCOOHOCTBIO TTOJIEPIKUBATH JTOJKHBIN YPOBEHB (PU3UUECKOM MTOATOTOBICHHOCTH IS
o0ecrieueHns OJTHOLIEHHOH colmanbHO# 1 npodeccnonansHol nesitenbHoctH (OK-7);

- CITOCOOHOCTHIO UCTIONB30BaTh MPUEMBI TIEPBOW TTOMOIIM, METO/IbI 3aIIUTHI B YCIOBUSIX
upe3BbruaitHbix cutyanuii (OK-8);



- CIOCOOHOCTBIO K KYJBTYPHOMY MBIIUICHUIO, K OOOOIICHHIO, aHAJIN3Y, BOCHPHUSITHIO
uH(pOpMaIIHK, TOCTAHOBKE LIENIU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO U
nrcbMennyo pedb (OK-10);

- CIIOCOOHOCTBIO  HAaxOJIUTh  OPTraHU3ALMOHHO-YIPABICHYECKHE  pEIlIeHUus B
HECTaHAAPTHBIX CUTYAIUSX ¥ TOTOB HECTH 32 HUX O0TBeTCTBeHHOCTH (OK-11);

- CIOCOOHOCTBbIO KPUTHUYECKH OLIEHWBAaTh CBOM JOCTOMHCTBA M HEIOCTAaTKH, HaMedaThb
IyTH U BBIOUPATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HaBaTh COLMAIbHYIO 3HAUMMOCTh CBoeW Oynymied mpodeccuu,
BJIaJICHMEM BBICOKOW MOTHBAIMCH K BBIMOIHEHHIO podeccroHaibHoi Aesrenbroctu (OK-13);

- CHOCOOHOCTBIO MOHMMATh CYIIHOCTh U 3HAau€HHE HHPOpMALMM B PAa3BUTUU
COBPEMEHHOT0 MH(POPMAIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOIIUE B
3TOM TIpolecce, cOOMI0AaTh OCHOBHBIE TpeOoBaHMsI MH(GOPMAIMOHHON O0€30IMacHOCTH, B TOM
YHCIIe 3alUTHI TocyaapcTBeHHOM TaiiHbl (OK-14);

- CIIOCOOHOCTHIO MPUMEHSTH OCHOBHBIE METOJMbI, CIIOCOOBI U CPEICTBA IMOJIyYEHUS,
XpaHeHHs, IMepepaboTKu WHGOpPMAlHMK, HABBIKM pPAa0OTBI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasienus unpopmarueii (OK-15);

- crocoOHOCTBIO PaboTaTh ¢ WHQPOPMAIHECH B TIIO0ATBHBIX KOMIBIOTEpHBIX ceTsax (OK-
16);

- CIIOCOOHOCTBIO NMPUMEHSATH CPEACTBA CAMOCTOSITEILHOTO, METOJAMYECKU MPABUIIBHOTO
UCIIOJIb30BAHUS METOIOB (PU3UIECKOTO BOCIIUTAHKS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJDKHOTO YPOBHS (PM3UYECKON MOATOTOBICHHOCTH IS
obecreyeHus MOJHOLEHHON COIHaIbHOMI 1 podeccronanbHol aesrensaoctu (OK-18);

- OCO3HaBaTb LIEHHOCTb POCCUHCKOW KYJIBTYPBI, €€ MECTO BO BCEMHUPHON KYJIBTYpE,
YBOXXHUTEIHLHO U OEPEKHO OTHOCUTHCS K MCTOPUUECKOMY HACIEAMIO M KYJIbTYPHBIM TPaIULUSM
(OK-19);

- TOTOBHOCTBIO K pealu3aluy IpaB U COONIOJCHUIO OOS3aHHOCTEM TIpa)KJIaHWHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY ToBeneHuto (OK-20).

3.3. BBbINYCKHHMK, OCBOMBINMI mporpamMmy OakajaBpuara, JOJDKEH 00JaaaTh
cienyomrMu oomenpodeccnonaibabiMu komnerennusaivu (OIIK):

- CITOCOOHOCTBIO MPUMEHSTH 0a30BBIC 3HAHHS MAaTEMATHYECKHX U €CTECTBEHHOHAYUHBIX
JUCLUMIUIMH, JAMCUUIUIMH OO0INenpoecCHOHAIbHOIO IMKIa B 00beME HEOOXOJUMOM B
npoecCHOHANBHOM  JIeATENbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOUIMX  HayK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MAaTEMaTHYECKOI'0 aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE TIOJOXKEHHUS M METO/Abl COLMAIbHBIX,
TYMaHHUTapPHBIX U YKOHOMHUYECKHX HAYK TPHU PEHICHWH MPO(ECCHOHANBHBIX 3a7ad C YU4eTOM HX
HIOCIIeICTBUI 175 001ecTBa, SKOHOMUKH U dKojorun (OITK-2);

- COCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB MCCIIEJOBAHMS, aHAIU3a, JUArHOCTUKH U
MOJICIUPOBAHMs CBOMCTB HAaHOMATEpUANIOB MU HAHOCHCTEM HEOPraHMYECKOM M OpraHudecKoi
IPUPOJIBI, B TBEPAOM, KUIAKOM, TeJIe00pa3HOM, a3pO30JIbHOM COCTOSIHUM, BKJIIOYasi HAHOIJIEHKU
¥ HaHOCTPYKTYPHPOBaHHbBIC MMOKPBITHS, BHYTPEHHNE U BHEIIHUE TPAaHUIIBI pa3ena ¢a3, a Takke
(GHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX yuactuem (OITK-3);

- CIIOCOOHOCTBIO NMPUMEHATh HABBIKM cOOpa JaHHBIX, U3YYEHUs, aHaIu3a U 0000LIeHUS
HAYYHO-TEXHHYECKOW MH(OpMAIK MO TeMaTHUKE MCCIIEOBAaHUs, Pa3padOTKN M UCTIOIh30BAHUS
TEXHUYECKOH JOKYMEHTAllMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO  BOIpPOCaM
MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH, MOJATOTOBKM JIOKYMEHTOB K MAaT€HTOBaHUIO, 0(OPMIICHUIO
Hoy-xay (OIIK-4);

- CIIOCOOHOCTBIO pellaTh CTaHAApPTHBIE 3aJaud MPOo(ecCHOHANBHOM NEesSTeNbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KylIbTyphl C IPUMEHEHUEM HH()OPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIIOTHH WM C YYEeTOM OCHOBHBIX TpeOOBaHWU HH(POPMAIMOHHON
6e3onacuoctu (OITK-5).
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3.4. BBIyCKHUK  TpOrpaMMbl  JOJDKEH  0o0namaTth  mpog)ecCHOHATbHBIMHU
komnetrenuusimu (IIK), coorBercTByronmmu Buy (Bugam) mpohecCHOHATBHON NeSTeIbHOCTH,
Ha KOTOpBIH (KOTOpBIE) OpUEHTUPOBAHA IIporpaMma OakanaBpuara:

HAY4YHO-HCCJIe0BATEIbCKASl H PACYETHO-AHAINTHYECKAS 1eATeJbHOCTh:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHO-KOMMYHUKAIIIOHHBIE
TEXHOJIOTUH, TJI00anbHble WH(GOPMAIIMOHHBIE PECypCchl B HAayYHO-HCCIIEIOBATEIILCKOM
NeSITEIbHOCTH B OOJIACTH MaTE€pHUaJIOBEICHUS U TEXHOJIOTMM HAHOMAaTEpPHAJIOB M HAHOCHUCTEM
(IIK-1);

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE IMPEACTaBICHUS HAYK O
CBOWCTBaX BEILECTB U MATEPUAIOB IPH MEPEX0Je X B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJJHO
U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MAaTepUasoB, B3aUMOJCHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskatotie cpenoit (ITK-2);

- CHOCOOHOCTBIO IPUMEHSTh HaBBIKM HCIOJb30BAaHUS MPUHLMIOB U  METOIUK
KOMIUICKCHBIX HMCCIIEIOBaHUM, MCIBITAHUA M JAMArHOCTHKH H3ACIHA M3 HAaHOMATepUAJIOB U
IPOLIECCOB HX IPOM3BOJACTBA, OOpabOTKM M MOAM(UKALMK, BKIIOYAs CTaHJApTHBIE U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO HPHUMEHSTh HABBIKM HCIOJb30BaHUS (1OJ PYKOBOACTBOM) METOJIOB
MOJICIIMPOBAHMS, OICHKH, MPOTHO3UPOBAHMS W ONTUMHU3AIMH TEXHOJIOTUYECKUX IPOLECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTU3ALUH U cepTUUKauu MaTtepranos u npoueccos (I1K-4);

NPON3BO/ICTBEHHAS] U POEKTHO-TEXHOJOTHYeCKasl 1eSITeJIbHOCTh:

- CIIOCOOHOCTBIO TPUMEHSATh OCHOBHBIC THUIIBI HAHOMATEpUAIOB M HAHOCHUCTEM
HEOPraHWYECKOW (METAJUIMYECKHX W HEMETAUTMYECKUX) W OPraHWYecKOH (IOJIMMEPHBIX |
YIJIEPOJHBIX) HPUPOABI  (TBEPABIX, JKUJAKHMX, TIeleo0pa3HbIX, ad3pO30JIbHBIX), BKIOYas
HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIE MOKPBITHSA, JUISI PEIICHHs] MPOM3BOJCTBEHHBIX 3a/1ad,
BJIaJICHUEM HaBbIKaMM BBIOOpAa 3TUX MaTEpUAIOB AJIS 3aJaHHBIX YCIOBHMH OSKCIUTyaTallUHu ¢
y4eTOM TpeOOBAHUN TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTHYECKUX TochencTBuil ux npumenenus (I1K-5);

- CHOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJBb30BAaHUS TEXHOJIIOTUYECKUX OIEpaluni,
000py10BaHUs, HOPMAaTUBHBIX U METOAMUYECKMX MAaTE€pPHAJIOB MO0 TEXHOJIOTMYECKON MOATrOTOBKE
NIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3ALMHU U CEPTUPHUKAIIA OCHOBHBIX TUIIOB HAHOMATEPUAJIOB
¥ HAaHOCHCTEM HEOPraHWYEeCKOH M OpraHMYecKOW MpUPOIb! (TBEPHBIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKIFOYAst HAHOTUIEHKH W HAHOCTPYKTYPUPOBAHHBIE MOKPBITHS, a TAK)KE M3JIEITHN
Ha UX OCHOBE M INPOILIECCOB MOJYYEHHUS C 3JIEMEHTAaMM SKOHOMHMUYECKOrO aHaliM3a U y4eToM
NpaBUJI TEXHUKK O€30IMacHOCTH, MPOU3BOJICTBEHHON CaHUTAPHH, MOKaPHOH O€30MacHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CHoCOOHOCTHIO TIPUMEHSTh HAaBBIKA HCIIOJNB30BAaHUS TEXHUYECKHX CPEICTB LIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKUX IMPOLECCOB MOJIY4YEHUS U
CBOICTB HaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaaoB u usaenuii u3 Hux (IK-7).

4. OPTAHMU3ALUA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIM3ALINN
ITPOI'PAMMbI BAKAJIABPUATA

4.1 O01mas xapaKkTepucTHKA 00Pa30BaTeILHOI 1eATeJTbHOCTH

OO6pa3oBarenbHas A€ATEIBHOCTD MO MpOorpaMMe OakajgaBpuaTa MmpeaycMaTpUBacT:

— TpOBEJCHHE YYEOHBIX 3aHATHH MO JUCHUIUIMHAM (MOAYNsAM) B (opMe JIEKIHUH,
CEMHUHApPCKUX 3aHATUH, KOHCYJIbTAlMM, JabopaTopHbIX paboT, HUHBIX ¢GopM 00ydeHus,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAaHOM;

—  TPOBEACHUE NIPAKTUK;

— TIPOBEJCHME HAYYHBIX MCCIEIOBAHUN U MOATOTOBKA BHITYCKHOM KBaMU(UKAIIMOHHON
paboThI B COOTBETCTBUU C HAIPABJICHHOCTHIO (TIpoduiiemM) mporpaMMel GakanaBpHara,



— TPOBEJCHHUE KOHTPOJIA KaueCTBAa OCBOEHUS MPOrpaMMbl OakajgaBpuaTa MOCPEICTBOM
TEKYIIEr0  KOHTPOJIA  YCIIEBAaEMOCTH, IPOMEXKYTOYHOM  arTecTanud  OOydarommxcs,
roCyJapCTBEHHON UTOTOBOM aTTEeCTAllUU O0yJaroIUXCs.

4.2. Y4eOHblii IUIaH MOATOTOBKH 0aKaJIaBpPOB

VY4eOHbI TUIaH MOATOTOBKHM OakalaBpoB pa3padOTaH B COOTBETCTBHU C TPEOOBAHHSIMHU
denepanbHOro rocy1apcTBEHHOIO0 00pa30BaTENbHOIO CTaHJapTa 110 HAIPABJICHUIO OJrOTOBKU
28.03.03 — Hanomarepuaibl, yTBEpXKACHHOMY MpHKa3oM MUHHCTEpCTBA 00pa30BaHUs U HAYKH
Poccutickoit ®eneparuu ot 07.08.2014 Ne 938.

B yuebHOM maHe oToOpaskeHa JIOTHUYECKasl IMOCIIEOBATEIbHOCTh OCBOCHHS LUKIOB U
pasnenoB OOIl (gucuMIUIMH, NPaKTHK), OOECHeYMBAIOMIUX (OPMHUPOBAHUE KOMIIETCHLUI.
VYkazana o0masi Tpy10eMKOCTh JUCLHUIUIMH, MOJyJIeH, IPAaKTUK B 3aYETHBIX CIUHHIIAX, a TAKXKe
ux o011as U ayAUTOpHasi TPYAOEMKOCTh B yacax.

VY4eOHbIi TU1aH MOATOTOBKHM OakanaBpoB 1o HanpasieHuto 28.03.03 «Hanomarepuansiy,
npo¢ b NOATOTOBKU «XHUMHUYECKasi TEXHOJIOI M HAHOMATEpHalOBy, IPUIIAraeTcsl.

4.3. KanennapHblii yueOHblii rpauk

[locnenoBarenbHOCTh peanu3aldy MpPOrpaMMbl OakalaBpoB IO TOAaM U CEMECTpaM
(BKITIIOUAsE TeopeTHyecKoe OO0yueHHe, MPAKTUKH, HAYYHbIE HMCCIEIOBAaHUSA, MPOMEKYTOUYHBIE U
rOCy/IapCTBEHHYIO WTOTOBYIO aTTECTAllMM, KaHUKYIbI) MPUBOJUTCS B KaJCHAAPHOM y4eOHOM
rpaduke (MprIoKeHHe — pabouuil yueOHbIH MJ1aH).

4.4, AHHOTAUMH PadOYHUX MPOTPAMM JAUCHUILIHH
4.4.1. IucuMiinHbl 003aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTaIUsA padoyeil MPOrpaMMbl AUCHUTLINHBI
«HAnocrpanuplii m3u1k» (b1.6.1)

1. Iear AMCHMIUIMHBI: TPUOOPETCHHE CTYACHTAMH OOIIeH, KOMMYHHKATHBHOM U
npoecCHOHANFHOM KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax S3bIKOBOM
MOJTOTOBKA  TO3BOJIICT  WCIOJB30BaTh  HMHOCTPAHHBIM  S3BIK  MPAKTUYECKHM KAk B
npodeccnoHanbHOM (MPOU3BOJCTBEHHOM M HAy4YHOH) MAEATENbHOCTH, TaK W JJs  Ienen
caMmoo00pa3oBaHMsI.

2. B pe3yabrare wu3yyeHMs [UCHUILUIMHBI oOyyaommiics 10 MporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyromumu oomekynbTypasiMu (OK), obmenpodeccrnonansupivu (OITK)
u npodeccruonanbubiMu (I1K) komnereHnusaMu:

CIOCOOHOCTBI0O K KOMMYHHKAIIMUM B YCTHOM W MHCBMEHHON (opmax Ha pycckoM u
MHOCTPAaHHOM  f3BbIKaxX JUId pelIeHHs 3aJad MEXKIMYHOCTHOIO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO MPUMEHSTh HaBBIKM COOpa JTaHHBIX, U3YYEHHUs, aHAIU3a U 0000IIeHUs
HAyYHO-TEXHUUYECKON MH(pOopManuu Mo TeMaTHKe HCCIeA0BaHus, pa3pad0TKU U UCTIOIb30BAHUS
TEXHHYECKOH JIOKyMEHTAllMd, OCHOBHBIX HOPMATHBHBIX JIOKyMEHTOB II0  BOIIPOCaM
WHTEJJIEKTYaTbHOW COOCTBEHHOCTH, TIOJTOTOBKM JIOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIICHUIO
Hoy-xay (OITK-4);

3Hamy:

OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCUUECKHUX €IUHUI] U OCHOBHBIE CJIOBOOOpa3zoBa-
TeIbHBIE MOJICIH;

PYCCKHE SKBHUBAJIEHThI OCHOBHBIX CJIOB U BBIpaXXEHHH MpodeccuoHaIbHOM peyu;

OCHOBHBIE TIPUEMBI W METOAbl pedepHpOoBaHUS M AHHOTUPOBAHUS JIUTEPATYPHI IO
CHEUAIbHOCTH;
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MACCUBHYIO JIEKCUKY, B TOM 4YHCJIe OOUICHAYYHYIO U CHEIHaIbHYI0 TEPMUHOJIOTHIO, He-
00X0IMMYI0 JIJIsl paOOThI HAJl TUTIOBBIMU TEKCTAMH,

IpHeMbl pabOThI C OPUTHHAIBHOM JIUTEPATYPOil 110 CHEMATBHOCTH;

ymemn.

paboTaTh C OPUTHHAIBHOM JTUTEPATYpPOI 10 CIEUATBHOCTH;

paboTaTh CO CIIOBapeM; BECTH JICIOBYIO MIEPEIUCKY HA U3y4aeMOM S3BIKE;

BECTU MEPENHCKY HAa M3YyYAaEMOM SI3BIKE C LIEJIBI0 MEXJIMYHOCTHOTO U MEKKYJIbTYPHOIO
B3aUMOJCHCTBUS;

BECTHU PEUYEBYIO JIEATEIbHOCTh MPUMEHHUTENBHO K chepe ObITOBOM U mpodecCHoHaIbHOM
KOMMYHHUKaIWH;

gnademsn:

MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXIMYHOCTHOTO M MEXKYJIbTYpPHOTO OOIICHUS,
HaBbIKAMU M YMEHHUSMH pEUYEBOW JEATENbHOCTH MPUMEHHUTENBHO K cdepe OBITOBONH U
npodecCHOHATHLHON KOMMYHUKALIMU, OCHOBAMH ITyOJIMYHON peyn;

OCHOBaMU pedeprpoBaHUs U AaHHOTHUPOBAHUS JIUTEPATYPbl HA H3y4aeMOM MHOCTPAHHOM
A3BIKE.

3. KpaTkoe coaep:kaHue JUCHUILINHBI
Mooyns 1. I pammamuyeckue mpyonocmu u3yuaemozo sA3vika
1.1 JInuHble, NpUTSHKATENBHBIE U IPOYHE MECTOUMEHHS.

CrpsixeHue ri1aroyia-cBsizKu.
H3meHenue riarona-cBA3Kd B Qopmax Hactosuiero BpeMeHu. OOpa3oBaHHE pPa3IMYHBIX
BUJIOBPEMEHHBIX (OpM C MOMOIIbI0 Tiarona-cBs3ku. OOpa3oBaHue W ymnorpebicHue ¢Gopm
MaCCUBHOIO 3aJ10Ta.
1.2 [lopsAnoK CIIOB B MPEATIOKESHUN. DMPaTHIECKHEe KOHCTPYKIIUH.
2.1. Uudpunutus. @opmel unpuHUTHBA. [IpogomkenHblil 1 nepexTHbId HHPUHUTUB. DYHKITUN
MHOUHUTHBA B npeiokeHnu. Obpa3oBanue u ynorpediaeHne WHOUHUTUBHBIX 000POTOB THIIA
«CTIOKHOE TOMJIEXKAIEe» M «CIIOKHOE JOMOJHEHHE». BapuaHTbl mepeBoja MHOUHUTHBHBIX
000pOTOB HA PYCCKUM SA3BIK.
2.2. Buno-BpemeHHbIe GopMbI ri1arosnioB. O6pa3oBaHKue MPOCTHIX, MPOJAODKEHHBIX, TEPPEKTHBIX
U niep(eKTHO-NIPOJAOHKEHHBIX BpeMeH. BonpocuTenbHble NpeyioKeHNsl B pa3IM4YHbIX BpeMEeHaXx.
OO6pa3oBaHue oTpULIATENBHBIX (POPM TJ1arosa B pa3iMyHbIX BpEMEHaX.
Mooyns 2. Umenue memamuueckux mekcmos.
YreHne TEKCTOB 110 TEMAM:
1. BBegenue B criennanbHOCTh
2. JI.. Menpeneen
3. PXTY um. JI.1. MenneneeBa
ITonsATHEe 0 BUAAX YTEHMs HA NpuMepax TekcToB o Xumuu, .M. Menneneese, PXTVY um, JI.H.
Meneneesa.
AKTHBHU3a1Us JIEKCUKU IIPOYUTAHHBIX TEKCTOB.
N3yuaroiiee uTeHne HayYHO-TTOMYJISIPHBIX TEKCTOB IO BEIOPAHHOW CHEIMAIbHOCTH.
ITpumepHas TeMaTHKa TEKCTOB:
«Hayka, TeXHOJIOTHS U HAYYHBIE METOABI»
«XHMMHYECKOE MPEATIPUATHUE.
«HaHnomatepuasbl, HAyqHbIE METObI»
«HaHoTexHOIOTNN HA XUMUYECKOM MTPEANTPUATHI.
Jlexcuueckne OCOOEHHOCTHM TEKCTOB HAyYHO-TEXHMUYECKON HaIpaBICHHOCTH. TepMUHOJIOTHUS
HAy4YHO-TEXHUUYECKOH JINTEPATYpPhl HA U3Y4aEMOM SI3bIKE.
Mooynw 3. Ilpakmuka ycmmot peyu
IIpakTHKa yCTHOM pEeYH 110 TEMAM:
1. «I"'oBopuM 0 cebey,
2. «Bropone»,
3. «PaiioH, rae g )KUBy».
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4. «<HanomaTtepuanbl B XUMUYECKON TEXHOIOTHI
MoHosoruueckasl peub Mo TeMe «0 cebey. JIekcmueckue 0COOEHHOCTH MOHOJIOTHYECKON peyH.
PedeBoil 3THMKET MOBCEIHEBHOrO OOMICHHS (3HAKOMCTBO, IPEICTABICHHE, YCTAaHOBICHHE U
noJyiep)kaHue KOHTAKTa, 3ampoc M cooOmieHne uHGopMmanuu, MoOyXAeHHWe K JEHCTBHIO,
BBIpOKEHUE TIPOCBOBI, cornacusi). DoHeTHYEeCKHe XapaKTEPUCTHUKU HW3Yy4aeMOro s3bIKa.
Oco0eHHOCTH JUAJIOTMYECKOM peuH 0 MPONUIEHHBIM TEMaM.
OO011ee KOJIMYECTBO MOIYIIEH - 3.

4. O0beM y4eOHOMH JUCHHILJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akangem.
€AMHULIAX yacax
Oo0mas TPy10eMKOCTh JUCIHUILJIMHBI 10 Y4eOHOMY MJIAHY 8,0 288
AYJIUTOPHBIE 3aHATHSI: 2,7 96
Jlextuu (Jlek) 0 0
[Tpaktuyeckue 3ausatus (I13) 2,7 96
CamocrositeabHas padora (CP): 4,3 156
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunasr yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 8,0 216
AyIMTOpHBIE 3aHATHS: 2,7 72
Jlexmm (Jlek) 0 0
[MpakTrueckue 3anstus (I13) 2,7 72
CamocrositesbHas padora (CP): 4,3 117
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«®unocodpun» (b1.5.2)

1. Heab AMCHMIIMHBL. cHOPMUPOBATh Y CTYJAEHTOB KOMIUIEKCHOE IMPE/ICTaBIECHUE O
pomn u mecte QuIOCOUN B CUCTEME T'yMaHUTAPHBIX, COLIMAIBHBIX M €CTECTBEHHBIX HAyYK,
NO3HAKOMUTh HUX C OCHOBaMHM (UIOCO(CKOro 3HaHMSA, HEOOXOAUMBIMM JJISi peIIeHUs
TEOPETUYECKHUX H MPAKTUIECKHUX 3a/1a4.

2. B pe3yabraTre wu3ydYeHUsl IMCHMILUIMHBI oOydawummiics 10 mNporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyrommumu o6mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHnusamMu:

- CIOCOOHOCTBIO UCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUH, aHATM3UPOBATh TJIaBHbIE
ATanbl U 3aKOHOMEPHOCTH HMCTOPUYECKOIO PA3BUTHS JUIsl OCO3HAHMS COLMAIBHOW 3HAYMMOCTHU
cBoeit nesrensHocTr (OK-1);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHHIO, K OOOOILICHHIO, aHAIM3y, BOCIPHUSTHIO
nH(pOpMaIIHH, TOCTAHOBKE LIENIU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIOCOOHOCTBhIO KPUTHUYECKH OLIEHWBATh CBOM JOCTOMHCTBA M HEJOCTaTKH, HaMeuyaTh
IYTH U BEIOUPATh CPECTBA Pa3BUTHS JJOCTOMHCTB U ycTpaHeHHs HegocTatkoB (OK-12);

3Hamo:

OCHOBHOE COZIep)KaHUE TIaBHBIX (PUIOCO(CKHUX IIKOI M HANpaBJICHUH, MpeacTaBUTENCH
TUX IIKOJ, CBSI3b M pasznuuue HuX (Quiocopckux uaed, CBA3b HCTOPUKO-PHIOCO(PCKUX
KOHIIETIIIMI ¢ COBpEMEHHBIMU Mpo0IeMaMu MHIUBUYaJIbHON M 00IIECTBEHHON KU3HU;

ymemy:
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MOHUMATh M aHAJIM3UPOBaTh MHUPOBO33PEHUYECKUE, COLMAIbHBbIE U HHIUBUIYyalbHbIE
po0JIeMbl COBPEMEHHOMN >KH3HH; TPAMOTHO BECTH IWCKYCCHIO, apTyMEHTHPOBAHO OTCTaWBaTh
CBOIO MO3MIIMIO MO0 3HAYUMBIM (pritocockuM MpodieMaM COBPEMEHHOM KU3HHU, ONMUpPasiCh Ha
HapaOOTaHHBIN B UCTOPUU (HIIOCODUN MAaTEPUATT;

gnademsn:

KAaTerOPUAIBHBIM aIliapaToM HW3y4aeMON JIUCHUIUIHHBI, (QHIOCO)CKIMH MeTOodaMu
aHaJIM3a Pa3IUYHbIX IPOOJIeM, HaBbIKaMHU (GUIOCOPCKON KYIbTYpHI sl BBIPAOOTKU CUCTEMHOTO,
LEJIOCTHOTO B3IJIIAa HA JIEWUCTBUTEIIBHOCTh U MECTO SKOHOMHUKH B 3TOM LEITOCTHOM KapTUHE
MUpa.

3. KpaTkoe conep:kaHue TUCHUILIHHBI

Beenenune. ®unocodus, ee mpoucxoxxaeHNE U POJb B OOIIECTBE.

Mopnyasb 1. OcHoBHBIE GHIIOCOPCKHE HIKOJIbI.

AntnuHas ¢unocodus (mocokpatuku, coductel, Cokpar, Jlemokpur, Ilmaron,
ApucToTenb, TMHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMBbI CPEAHEBEKOBOM
bunocopun u smoxu Bozpoxknenus. Dwnocobus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus [Ipocsemenus. Hemenkas kinaccuueckas ¢unocodus. Pycckas dumnocopus XIX —
XX BB. OcHOBbl MapkcucTtckoit ¢unocopuu. OCHOBHbIE HAMpaBICHHUS COBPEMEHHOMN
dmnocodpun.

Moayas 2. dunocodgckne KOHUENUUU ObITHS U MIO3HAHMS.

[IpoGnema ObiTus B uctopun ¢uiocodun. [loHATHS MATEPUATBLHOTO W HWACATHHOTO.
OcHoBHble (unocodckre HaIpaBICHUA: MaTepHalu3M M uaeanusM. [lpuHimmn riobanbHOTO
ABOJIIOI[MOHU3MA B COBPEMEHHOM HAYYHON KApTHHE MUpA.

Konuenmuu npoctpancTBa U BpeMeHH B UCTOpUU (HUI0coduu U HAYKH.

[Ipoucxoxnenue cozHanus. Posib Tpyna B mpoucxoxaeHun co3Hanus. Maeanucruueckue
U MaTepuanucTuyeckue KoHuenuuu co3HaHus. Co3Hanue u  Mo3r. Co3HarenbHOE W
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konuenmuu rHoceonoruut B wuctopun (uimocoduu: CceHCyanusM, paluoOHAIIU3M,
CKETITUIIU3M, arHOCTHUIN3M, KOHIICTIIIHS BPOXKICHHBIX UICH, anpuopu3M. JlmaneKkTuKa Mmo3HaHus:
YyBCTBEHHOE U panroHanbHoe. OCHOBHbBIE TEOPUU UCTUHBI.

Mopayas 3. [Ipo6Jiembl yesoBeka B pusiocodpuu.

Yenosek kak mpeaMeT ¢puiocodckoro ananuza B uctopuu ¢punocodpuu. [Iponcxoxnenue
YyeJloBeKa: MPUPOJHBIE U COLMAIbHBIE YCIOBUS AaHTPOIOCOLMOreHe3a. buonornueckoe u
collManbHOE B YenoBeke. HAMBHUA, MHAUBUIYaTbHOCTb, THYHOCTD.

CMbICI KM3HU M TIpelHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBukeHue
HEHACHUIIMsA, €ro pojb B coBpeMeHHOW xu3HH. llenmm u 1mennoctu. CBoboma BOIM U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKHUE IEHHOCTH.

Moayas 4. ®unocodus ucropuu u odueCTBA

YemoBeK B CHCTEME COLMAIBHBIX CBs3ed. JImyHocT, ©W  Maccel, cBoOoda H
HeoOxoaumocTh. Dunocoduss ucropun: GopMalMoHHAs W IMBWIM3AIMOHHAS KOHLEMIUU
ucTopuueckoro pasputus. IIporpeccucrckue M HUKIMYECKHE MOJENU pa3BUTHA. ['noOanbHbIE
po0OsieMbl cCOBpeMeHHOCTH. KoHIIemnust yCTOMYMBOTO pa3BUTHS U CLIEHAPUU OYTYIIETO.

O6mectBo u ero crpykrypa. ComuanbHas, MOJUTHYECKAas W JyXOBHas cdepbl
obmectBa. KoHuenmuu rocynapcrsa B ucropuu unocodckoit Mpicau. I'paxianckoe o01ecTBo
U TIPaBOBOE rOCYAApPCTBO.

Moayas 5. ®unocodekne npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHHMe. CTpyKTypa Hay4dHOTO 3HaHMs, €r0 METO/bl U (POPMBL.
HayuHnble peBomonny M CMEHa TUIIOB palMOHANbHOCTU. Hayka B cOBpeMeHHOM Mupe. JTHKa
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOlIEHUS HAayKd W TexHUKU. ColuanbHble TOCIEACTBUS HAy4YHO-
TEXHUYECKOT0 Mporpecca. IDTUYECKHE U HKOJIOTMYECKHUE HMIIEpAaTUBbl Pa3BUTUS HAYKU U
TEeXHHKH.
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MecTo XMMUU B CHCTEME €CTECTBCHHBIX HayK. OCHOBHas MpoOiieMa XUMUH KaK HAYKH U
npousBojcTBa. llenmn w 3amaum  xumudeckord  TexHonoruw. Croenuduka XHUMHKO-
TEXHOJIOTUIECKOTO 3HAHUS: (YyHIAMEHTAILHOE U MPUKIATHOE, SMITUPUIECKOE U TEOPETUIECKOE.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetHpix | B akangewm.
€AMHUIIAX yacax
Oo0mas TPy10eMKOCTh JUCIHUILJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AYJIUTOPHBIE 3aHATHSI: 1,3 48
Jlexiuu (JIek) 0,9 32
[Tpaktuyeckue 3ausatus (I13) 0,4 16
CamocrositeabHas padora (CP): 2,7 96
Buja konTpoJsi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunbr yueOHOM paboThI B 3auetHbIx B actpomn.
SIMHHIIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 5,0 135
AyIUTOPHBIE 3aHITHS: 1,3 36
Jlexmm (Jlek) 0,9 24
[MpakTrueckue 3anstus (I13) 0,4 12
CamocrositesbHas padora (CP): 2,7 72
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(27)

AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUIIIMHBI
«HUcropus» (b1.B.3)

1. Heap qucHUMInHBI: GOPMHUPOBAHUE y CTYIACHTOB KOMIUIEKCHOTO IPEACTABICHUS O
PO M MeCTe HCTOPHUM B CHUCTEME TyMAaHHTAPHBIX M COIMAIBHBIX HAyK, KYJIbTYPHO-
UCTOpUYECKOM cBoeoOpazun Poccum, ee mecTte BO BCEMHPHO-HCTOPHYECKOM TIporecce, 00
OCOOCHHOCTSIX U OCHOBHBIX dTamax €€ MCTOPUYECKOTO Pa3BUTHS, BBEIEHHE CTYJIEHTOB B KPYT
HMCTOPUUECKHUX MPOOJIEM, CBA3AHHBIX ¢ 00J1acThIO Oyayliel mpodecCHOHATbHON AesTEbHOCTH.

2. B pe3yabrare wu3yyeHMs [MCUHUILIMHBI oOy4yaloluiicsi 1o mnporpamme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CIOCOOHOCTBIO MCTOJIB30BaTh OCHOBBI (PHIOCO(CKUX 3HAHUHM, aHATU3UPOBATH TJIABHBIE
STambl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PAa3BUTHS IS OCO3HAHHS COIMAILHOW 3HAYMMOCTH
cBoeii gestensaoctu (OK-1);

- OCO3HaBaTb LIEHHOCTb POCCHUHCKOW KYJIBTYPBI, €€ MECTO BO BCEMHPHOW KYJIBTYpE,
YBOXXHUTEIHFHO U OEPEKHO OTHOCUTHCS K MCTOPUUYECKOMY HACIEAMIO M KYIbTYPHBIM TPAIUIUIM
(OK-19);

3Hamy:

OCHOBHBIC HAIIPABJICHHUS, TIPOOJIEMbI H METOJIbI HCTOPUICCKON HAYKH;

OCHOBHBIE JTambl M KIIOUYEBBIE COOBITHS HcTOpuM Poccum W Mupa; 0COOCHHOCTH
Pa3BUTHSI POCCHIMCKOTO TOCYAApCTBa, BBINAIOIIMXCS JEATENIed OTEYECTBEHHONW W BCEOOIICH
UCTOPUH;

ymemy:

COOTHOCUTH OOIIME HUCTOPHUYECKHE TIPOIECChl M OTAeTbHbIE (DaKThl; BBIABIATH
CYIIECTBEHHBIC YEePThl HMCTOPHUYECKUX TIPOIECCOB, SBICHUH U COOBITHH; aHAIM3HPOBATH
COLIMANTbHO-3HAYUMBIE MTPOOIIEMBI;
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(GbopMynIMpOBaTh M APTYMEHTUPOBAHO OTCTAUBATH COOCTBEHHYIO MO3UIIMIO 110 Pa3IMYHBIM
npobiemMaM UCTOpUH;

gnademsn:

MPEJCTaBICHUAMU 00 HCTOPUH KaK HAayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS;

IIPEJCTAaBICHUAMU 00 OCHOBHBIX 3Tanax B MICTOPUU YEJIOBEUECTBA U UX XPOHOJIOTHUH;

KaTerOpUAJIbHO-ITOHATUHHBIM alapaToM U3y4aeMO JUCIUILIMHBL

HAaBBIKAMU aHAJIN3a UCTOPUYECKUX UCTOYHUKOB.

3. KpaTkoe coep:kaHue M CUHUIITUHBI

Moayabs 1. Hcropuss B cucTeMe CONHAJIbHO-TYMAHUTAPHBIX HayK. (OCHOBBI
MeTOJ0JI0THH HMCTOPHYeCcKOoil HayKu. OCO0eHHOCTH CTAHOBJIEHHMS TOCYJIAPCTBEHHOCTH B
Poccumn.

Mecro ucropuum B cucreMe Hayk. lIpenmer ucropudeckoil Hayku. Pois Teopuu B
no3HaHuu npouwioro. CymHocTs, GOpMbl, (YHKIMH HCTOPUYECKOro 3HaHMA. VICTOYHMKM 1O
OTEYECTBEHHOM HCTOpUH, HX Kiaccupukamus. Hctopus Poccum — HeoTbemsemas 4YacTh
BCEMHMPHON UCTOPUH; 001Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLIMATIbHO-TTOJINTUYECKUE IIPOLIECCHI CTAHOBJIEHUSI POCCUIMCKON rocyapcTBeHHOCTH. [IpunsTue
XPUCTUAHCTBA.

Pycckue 3emnu B XII — nHauane XVI BB. O6pa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3HadeHue. Poccns B cepenune XVI — XVII BB.

Mopayas 2. Poccuiickast umnepust B XVII11- nauane XX B.

Poccuiickoe rocynmapctBo B XVIII Beke — Beke MOAECpHH3AUMU U IIPOCBEILCHMS.
Pedopmbl Iletpa | kak mnepBas MONBITKA MOJEPHU3ALUU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nmnepunr. OCHOBHBIE HAIPaBIICHUS «EBPONEU3ALMU» CTPAHBI.
OBoJIOLIMS COLMAIBHOM CTPYKTYpbI oO1ecTBa. JlanpHeimee pacumpenue rpanul Poccuiickoit
UMIIEPUH.

Poccus B XIX cronerun. IlpomeinuienHslid nepeBopoT B EBpone m Poccuu: obmiee u
ocobenHoe. Baxuelimme ycnosust nepexona Poccun k MHAyCTpHaIbHOMY OOIIECTBY — PEIICHHE
KPECThSIHCKOTO BOIIpOCa u OrpaHUUYEHUE caMOJIEpKaBHs. JUINTENBHOCTD,
HEIOCJIEe0BaTeNbHOCTh, LMKJIMYHOCTh Ipolecca OypxkyazHoro pedopmupoBanus. Poib
cyObeKTUBHOro (akTropa B mpeojojeHuH orcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
O6mecTBenHble ABMKEHUS B XIX Beke.

Poccus B mauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLMATBHO-DKOHOMUYECKOTO
pazButuss Poccun B Hagame XX Beka. OObeKTHBHas NOTPEOHOCTb WHAYCTPUATbHON
monepHuzauu Poccun. CooTHomieHwe noauTudeckux cuil B Poccum B Hawae XX Beka.
Hapacranue xkpusuca camoxaepxaBus. IlepBas poccuiickas pepomonusi. OOpa3oBaHue
noJIMTHYEeCKUX naptuil. l'ocymapcrBenHas nyma Hadana XX BEKa Kak IIEpBBIA  OIBIT
poccuiickoro napiaameHtapuzma. CTonbIUHCKas arpapHas pedopma. [lepsas MupoBast BoiiHa 1
yuactue B Heill Poccun. @eBpanbckas peomonus 1917r. M KOpeHHbIE HM3MEHEHHUS B
MTOJINTUYECKON KU3HU CTPAHBI.

Mopnyas 3. OT cOBETCKOro rocyiapcrsa Kk coppemMennoi Poceun.

®dopmupoBaHue U CyHIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobena
OxTs6ppcKOro BoopykeHHOro Bocctanusi B Ilerporpane. II Beepoccuiickuit cbe3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COIMalibHas MOJIUTUKA OOJIbIIEBUKOB. 'paskiaHCKasi BOMHA U
uHocTpaHHass uHTepBeHuus. Cynpba u 3Hadenne HOIla. VYTBepkineHue ogHONMApTUIHOMN
noymtraeckoi cuctembl. Obpazopanue CCCP. [Tonmutnueckast 60ppda B MapTUU U TOCYIAPCTBE.
CCCP B roas! nepBbix msaTmieTok (koner 20-x rr. — 30-e rr.). opMupoBaHue pexuMa JUIHON
Bractu CranvMHa W KOMaHAHO-aIMUHHCTPAaTUBHOW CHCTEMBI YIIPABIEHUS TOCYIAPCTBOM.
Buemnsis monmutuka CCCP B 20-30-e rr. CCCP Bo BTOpoii MupoBoi U Benmkoi
OtedecTBeHHOH BOMHE. I3MEHEHNE COOTHOIIEHHUSI CHJI B MUPE MOCJIE BTOPOl MUPOBOI BOIHBI.
Havano «xonopnoii BolHB. TpyaHoctu mnocneBoeHHoro passutuss CCCP. VikecroueHue
MOJIMTUYECKOTO  pEeKMMa W HAeolorudeckoro  KoHTposis.  [lombiTku  OOHOBIEHUS
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«rocynapctBeHHOro conuanuzmay. XX cbe3n KIICC u ocyxknenue kynpra augyHocTyd CranuHa.
«OTtTenensy B TyXOBHOH cdepe. DkoHOMHUeckue pedopmbl cepenuHbl 60-X T010B, TPUUUHBI
UX He3aBeplleHHOCTU. HapacTanue KpU3HCHBIX SIBICHHI B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnssa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
0o00CTpeHuI0 MeXAyHapoaHoW obOctaHoBkU. «llepecTpoiika»: CyIIHOCTb, LEIH, 3aJayH,
OCHOBHBIE dTanbl, pe3ynabTarel. Pacman CCCP. O6pazoBanue CHI'.

CraHOBIIEHHE HOBOHM POCCHICKOHN rocymapcTBeHHOCTH (¢ 1991- mo Hactosiee Bpems).
JluOGepanbpHas KOHLENIMS POCCHHMCKHX pedopMm: Tepexoa K PpbIHKY, (opMupoBaHue
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMUYECKHX
pepopm B Hawane 90-x TromoB. Koucturymus Poccwmiickoit  ®Denmeparuu  1993r.
MexnannoHanbHble oTHOHIeHUs. [lonmuTdeckue mapTun U 0oOLIECTBEHHbIE JBHXKEHUS Poccuu
Ha coBpeMeHHOM »dtane. Poccus Ha mytu MmoaepHuszauuu. Poccust B cucreme MHpPOBOM
SKOHOMMKH M MEXAYHAPOHBIX CBSI3EH.

4. O0beM y4eOHOM JUCIHILJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
€AMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 144
AYJAUTOPHBIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,88 32
IMpakTrueckue 3anstus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(36)
Bunasr yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX gacax
O01mas TPyA0eMKOCTh M CUHUILIHHBI 110 Y4e0HOMY ILUIAHY 4,0 108
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,88 24
[MpakTrueckue 3austus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Pusuyeckas KyJabTypa u cnopm» (b1.5.4)

1. eap AMCHMIVIMHBI. OBJAJCHHE METOAOJIOTHEH HAy4YHOTOo MO3HAHUSA (U3NYECKOM
KyJIbTYpbl M CIOpPTa; CHCTEMOM IPAKTHUYECKUX YMEHHUH U HaBBIKOB, OOECIEUMBAIOIINX
COBEpILEHCTBOBAHUE MCUXOPHU3NUECKUX CHOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCMOIb30BaTh
pazHooOpa3Hble (QopMbl (PU3MUECKOW KYNbTYpBl, CHOPTAa U TypU3Ma [UIsl COXPAaHEHUS U
YKpPEIUIEHUsI CBOETO 370pOBbS M 370pPOBbS CBOMX OJM3KMX B IIOBCEJIHEBHOW JKU3HU U
npodeccuoHanbHOM JesTeNbHOCTH; (POPMUPOBAHNE MOTHBAIIMOHHO-IIEHHOCTHOT'O OTHOIIEHUS K
¢u3nueckoil KynpType, (PU3M4ecKoMy COBEPIIEHCTBOBAHUIO M CAMOBOCIIMTAHHUIO, YCTAHOBKA Ha
3JIOpOBBIN 00pa3 KU3HU.

2. B pe3yabraTe wu3y4YeHUsl IUCHMILUIMHBI 0O0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadams cnenyroummu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbHbiMu (1K) komnereHusaMu:

- CIIOCOOHOCTBIO K caMoopraHu3anuy u camoodpasosanuto (OK-5);
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- CIIOCOOHOCTBIO MOAJIEPKUBATh JTOJKHBIN YpOBEHb (PU3NUECKOM MOATOTOBIEHHOCTH IS
o0ecrieueHns OJTHOLIEHHOM conmabHO# 1 npodeccnonansHol aesteaproct (OK-7);

- CIIOCOOHOCTBIO IPUMEHATHh CPEJICTBA CaMOCTOSITEIBbHOIO, METOJMYECKH IPAaBUIBHOIO
UCIIOJIb30BAHUS METOIOB (PU3MYECKOr0 BOCIUTAHKS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJKHOTO YPOBHS (PM3UYECKOM MOATOTOBIEHHOCTH JUIS
oOecrieueHHs OJTHOLIEHHOM colmanbHO# 1 npodeccnonansHou aestenproct (OK-18);

3HAMb:

—  HayyHO-IPAaKTUYECKHE OCHOBBI (PM3UUECKOM KyJIbTYphI U CIIOPTA;

—  COLMAJIBbHO-OMOIOTHYECKUE OCHOBBI (DU3MUYECKON KYJIBTYPHI M CIIOPTA;

— BIUSHHE O3/I0POBUTEIBHBIX CHCTEM (PU3MUECKOTO0 BOCIUTAHHS Ha YKpPEIUJICHHE
310pOBbsl, NPOPHUIAKTUKY IPOHECCHOHATIBHBIX 3a00J€BaHUN U BPEAHbBIX IPUBBIUEK;

— CcIocoObl  KOHTPOJSI M OLUEHKHM (U3MYECKOr0 pa3BUTUA U (PU3HYECKOH
[OJATOTOBJIEHHOCTH;

— TpaBWIa U CIIOCOOBI IMJIAHWPOBAHUS WHAWBUIYAIBHBIX 3aHATUN Pa3IMYHON 11EIEBOM
HaIPABJICHHOCTH;

—  HCTOpHIO (U3UYECKOM KyIbTypbl M CHOpPTAa, UMETh IPEJICTaBICHUE O 3HAYMMBIX
CIIOPTHUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOIO YpPOBHS;, Ba)KHEHIINE
JIOCTMDKEHUS B 00J1aCTH CIIOPTa;

— cnoptuBHble Tpaguini MXTU-PXTY um. /.. MenaeneeBa, MOMHUTH O MOJIBUTAX
CIIOPTCMEHOB B ToJibl Benukoii oreuectBeHHOM BOWHBI 1941-1945 1T

ymemn:

—  CaMOCTOSITEIbHO 3aHUMAaTbhCsl (PU3NUECKON KYJIBTYPOI U CIIOPTOM;

—  OCYILECTBJIATh CAaMOKOHTPOJb 3a COCTOSSHUEM CBOEr0 OpraHu3Ma M coOJroaaTh
IpaBUJIa TUTUEHBI U TEXHUKU 0€30MaCHOCTH;

—  OCYIIECTBJIAITb TBOPYECKOE COTPYIHHUYECTBO B KOJUJICKTUBHBIX (opMax 3aHATUI
(bu3nyeCcKOi KyabTypOol U CLIOPTOM;

enaoems:

— CpeICTBaAaMM M METOJaMH YKpEIUICHUs] MHAWBUIAYaJIbHOTO 370POBBS, (U3NYECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOW MOJATOTOBIEHHOCTH, HEOOXOAUMBIM IS
Ka4eCTBEHHOI'0 YCBOGHHUS MPO(ECCHOHABHBIX YMEHUI U HaBBIKOB B ITpoliecce 00yueHHs B BY3€,
JUIs OOecrieyeHusl TOJIHOLIEHHON COIHMAIbHOW W TPOo(EeCCHOHATBHON NIEeATeIbHOCTH TIOCIIe
OKOHYaHHUs y4eOHOTO 3aBEJICHHUS.

3. KpaTkoe coep:kaHue JUCHUTIHHBI
Jucuumnnuza (Moaynu) no «®u3ndeckoi KylbType U CIIOPTY» Peau3yloTcs B paMKax 0a30BOM
yactu broka 1 «/{ucuuninnsl (MOAysH)» nporpammsel OakanaBpuara B oObeMe 72 akaja. 4acoB
win 54 actp. 4. (2 3aueTHbIE €AUHULIBI) TIPU OUHOU hopme 00yUeHus.

[IporpamMma paccuMTaHa Ha U3y4€HHE NUCLUUIUIMHBI B TEUYEHHE JIBYX CEMECTpPOB (IIEPBOrO M

IECTOTO).
Paznenpl AMCHMIIMHBI M BU/IbI 3aHATHIA
Moxa | Ha3Banue mopmyis Bcero, | Yacos
yib akas. Jlex MII3 | III® | KP
yacax I1
1. IIpenmer «Pusmueckas KynbTypa u | 18 2 9 1
ciopt». Uctopus PKuC 6
2 OcHoBBI 3710poBOro oOpasza >xu3HHu | 18 2 6 9 1
(30X)
3 buonoruueckne ocHOBBI (puznueckoit | 18 2 6 1
KYJIBTYPHI M CITOpTA
9
4 [TpodeccrnoHaTbHO-TIPUKIIATHAS 18 2 6 9 1
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¢busnyeckas KyJIbTypa U CIOpT
Bcero yacon 72 8 24 36 4
Mon | Ha3Banue momyis Bcero, | Yacos
yJIb acrp. Jlex MII3 | IIII® | KP
yacax I1
1. [Ipenmer «Pusmueckas Kyiabrypa u | 13,5 1,5 6,75 0,75
copt». Mctopus ®KuC 4,5
2 OcHoBBI 31m0poBOro obpasa >ku3Hu | 13,5 1,5 45 6,75 0,75
(30XK)
3 buonornueckue ocHoBwI duzuueckoit | 13,5 1,5 45 0,75
KYJIBTYpPBI U CIIOPTa
6,75
4 [IpodeccrnonanbHO-pUKIIATHAS 13,5 15 45 6,75 0,75
(dbu3nyeckas KyJIbTypa U CIOPT
Bcero uacon 54 6 18 27 3

Kaxabiii MoayJIb IporpaMmMbl HMeeT CTPYKTYpY:

- JIEKLUU WIA TEOPETUUECKUN pa3aelt;

- TPAKTHYECKUI paslell, COCTOUT HU3: MEeTOAHMKO-TpakThdeckux 3aHsatuii (MII3) u yueGHO-
TPEHUPOBOUHBIX 3aHATUH (IIpodecCHOHATBHO-TIPUKIIa Has Pu3nueckas noaroroska, [1I1PIT);

- KOHTposbHBIN paznen (KP).

Teopernueckuii pazgen GopMHUpPYET CHCTEMY HAayYHO-IPAKTUUYECKUX U CHELMATIbHBIX 3HAHUM,
HEOOXOIUMBIX Ul TOHUMAaHUS HPUPOJHBIX U COLHAJIBHBIX IMPOLECCOB (DYHKIMOHUPOBAHUS
¢u3nueckoil KynbTypel oOLlecTBa W JIMYHOCTH, YMEHMsS HX aJalTUBHOTO TBOPYECKOIO
UCTIOJIB30BAaHUS JIJIsl IMYHOCTHOTO W MPO(ECCHOHANIBHOTO Pa3BUTHSI; CAaMOCOBEPIIICHCTBOBAHHMS,
OpraHu3aly 370pOBOr0 00pa3a JKU3HU IPH BBINOJHEHUU Y4eOHOH, HpodeccHoHanbHON u
COLUMOKYJIbTYPHOU JAEATEIHbHOCTH.

MeToauKo-IpaKTHYeCKHE 3aHATHSA IPEAYCMATPUBAIOT OCBOEHHUE OCHOBHBIX METOJOB U
croco60B (opMUPOBaHUS y4EOHBIX, MPO(ECCHOHATBHBIX M JKU3HEHHBIX YMEHHUH U HaBBIKOB
cpeAcTBaMu (PU3UUECKOM KyIbTYpHhI U CIIOpTA.

Ha meTonuko-npakTuyeckux 3aHATHSIX yIeNsIeTcs BHUMaHUe:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSHUIO (U3MYECKHX YIOPaKHEHUH Ha QOpMUpOBaHUE MPOPECCHOHANBHBIX KayecTB
OyAyIIero crnenuanucTa v JMYHOCTH 3aHUMAIOIIEroCs;

- BO3JICHICTBUIO CPEJCTB (PM3NYECKOTO BOCIUTAHMS Ha OCHOBHBIE (PU3HOJIOTMUECKUE CUCTEMBI U
3BEHbS ONIOPHO-/IBUraTENILHOTO anapaTa 3aHUMaroIIerocs;

- BOIpOCaM TMPOBEJIEHUS COPEBHOBaHMWI (IIpaBHJia COPEBHOBAHMM, CHCTEMa pO3BITPHILIEH,
orpeneneHue noodeauresnei, 000pya0BaHUE U UHBEHTAPb).

IIpodeccnonanbHO-NPpUK/IAAHAsE  NMOATOTOBKA  IPOBOAMTCS C  y4eToM  Oynyiuei
npodecCHOHATBLHOM 1eATENbHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upylOTCs Ha  IIMPOKOM  HCIIOJIb30BAHUU
TEOPETUYECKUX 3HAHUH W METOJIMYECKHUX YMEHHH, Ha NMPUMEHEHMH pa3HOOOpa3HBIX CPEICTB
¢usznyeckoil  KylbTyphl, CIOPTHMBHOW U  NPOQECCHOHANbHO-NIPUKIATHON  (U3HUecKOi
MOJATOTOBKH CTYJEHTOB.

KonTpoubnblii pa3nen. Kpurepuem ycnemHOCTH OCBOGHMsI y4eOHOro marepuayia SBISeTCs

OlLIEHKa TNpenojaBaTess, YUYUTHIBAIOUIAS pecysApHOCMb NOCeUwjeHUsi 00A3amenbHbIX Y4eOHbIX

3auamuii, 3HaHUH TEOPETHUYECKOro paszzesia MpOorpaMMbl M BBIIIOJIHEHHWE YCTAHOBJIEHHBIX Ha

JTAHHBIM ceMecTp KOHTPOJIbHBIX TECTOB 00mIel (r3nyeckoi U TeOpeTHUECKOW MOATOTOBKU IS

OTJIEbHBIX TPYIN Pa3INYHON CIOPTUBHONM HAIIPABIEHHOCTH, BXOJUT B MPAKTUUYECKUE 3aHATHUS.
4 O0bem yueOHOH TUCHHMIIINHBI
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B B I Vi
Bunbr yue6HOM paboThl 3aUETHBIX | aKaJeM. | CEMEeCTp | ceMecTp
CIMHUIIAX | Yacax
O0mas TpyaoeMKoCTh AUCHHIUIMHBI 1O | 2,0 72 1,0 3.en. | 1,0 3.en.
Y4eOHOMY ILIAHY 36 yac. | 36 uac.
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexuuu (Jlek) 0,2 8 4 4
ITpaktnueckue 3ansatus (113) 1,8 64 32 32
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3auer 3auer
B I VI
. B acrp.
Bunst yueOHoI paboThI 3aYETHBIX | o CEMECTp | CEMECTp
SAMHUIIAX
O0masi TPpya10eMKOCTh AWCHHMILUIMHBI 10 | 2,0 54 1,0 3.ex. | 1,0 3.en.
Y4eOHOMY IJIAHY 27 yac. | 27 ygac.
KonraktHas pa6ora (KP): 2,0 54 27 27
Jlexmm (Jlek) 0,2 6 3 3
[TpakTnueckue 3austust (I113) 1,8 48 24 24
Bua xoHTpoJa: 3auer / IK3aMeH 3auer 3auer 3ager

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«OCHOBBI JKOHOMUKH U ynpasjenusi npoussoacrsom» (b1.B5.5)

1. Henp AWMCHMIUVIMHBI. TIOJYY€HHE CHUCTEMBbl 3HAHUM 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (DYHKIMOHHPOBAHUS  NPOMBINUIEHHOTO  TMPOM3BOJICTBA B  CHUCTEME
HAI[MOHAJILHOW SKOHOMHKHM, OOyYe€HHE HKOHOMUYECKOMY MBIIIICHUIO U HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUN B TIPAKTUYECKOH NEeSTETHHOCTH.

2. B pe3yabtare mu3yyeHMs [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTa J0JI’KeH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHnusamMu:

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI HIKOHOMMYECKMX 3HAHMM TIpU OLIEHKE
3 PEKTUBHOCTH PE3yabTATOB ACATEIBLHOCTH B pa3iniHbIX chepax (OK-2);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3allMOHHO-YIPABICHUYECKHE  pEUIeHHs B
HECTaH/IAPTHBIX CUTYAIHSX U TOTOB HECTH 3a HUX 0TBeTCTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE TIOJOKEHUS M METOJAbl COIHUANIbHBIX,
TYMaHHUTapHBIX U SKOHOMHUYECKHX HAyK MPHU PELICHUH MPO(ECCHOHANBHBIX 337a4 C YyU4eTOM HX
HOCJICICTBHI U151 001IecTBa, 3KOHOMUKH 1 3konorun (OI1K-2);

3Hamy:

— OCHOBBI 5KOHOMMKH B PA3JIMYHBIX cepax KU3HEACITeIbHOCTH;

— HOpPMATHBHBIE TPABOBBIC aKTHI, PETIIAMEHTUPYIOIINE ACATEIbHOCTD PEANPHSITHS;

— METOABI pa3pabOTKH OTIEPATUBHBIX M MTPON3BOJICTBEHHBIX TJIAHOB;

— METO/IbI U CIIOCOOBI OIIATHI TPYAQ;

ymemy:

— COCTaBJIATH 3asBKU Ha 000pPYIOBaHUE;

— COCTaBJIATH OTYETHI 1O BHIMOJIHEHUIO TEXHUUECKUX 3aJJaHUM;

— COCTaBIISITh TEXHUYECKYIO JOKYMEHTAIHIO;

— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBHUAX JEHCTBYIOIIETO MPOU3BOJICTBA;

— TOTOBHUTH HMCXOJHBIE IAaHHBIC /IS BBIOOpa M OOOCHOBAaHWS HAYYHO-TEXHHYECKHX H
OpraHU3alMOHHBIX PEIIEHHH HAa OCHOBE SKOHOMHUYECKOI0 aHaJIN3a;
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— pa3pabareiBaTh ONEpPAaTUBHBIC IUIAHBI PAa0OT TEPBUYHBIX IPOM3BOJACTBEHHBIX
MOApa3IeJICHHUI;

gnademsn:

— METOAaMU U HUHCTPYMEHTaMU IIPOBEAEHUS HKOHOMMYECKOIO aHajlu3a 3arpar |
PE3yJIBTAaTOB JIEATEIBHOCTH POU3BOICTBEHHBIX NIOIpa3AeICHUN;
— HMHCTPYMEHTAaMH IUIAHUPOBAHHUS W BBINOJIHEHUS MEPONPUATHH IO TPOU3BOJCTBY

HIPOAYKIUH.

3. KpaTkoe coep:kaHue U CUUIIUHBI

Monayasb 1. BBenenue. OCHOBbI PbIHOYHOM IKOHOMHU KU

DKOHOMHYECKHE TMOTpeOHOCTH, Onara u pecypcbl. OOIIECTBEHHOE MPOU3BOJICTBO U
9KOHOMHYECKUE OTHOUIeHUs. [Ipou3BOJACTBEHHBIE BO3MOXHOCTH OOLIECTBA M SKOHOMUYECKUN
BbIOOp. KpuBas INpoW3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBarOUIEH IpenenbHON
noje3HocTUM. TpaguiiMoHHas 3KoHoMHu4Yeckass cucreMa. CoOCTBEHHOCTb: (OPMBI M MYTH HX
npeoOpazoBaHus. PbIHOUHBIM MeXaHuU3M crnpoca M mOpemioxeHus. CoBepuieHHas U
HECOBepLIeHHass KOHKYpeHUUHU. CyIlHOCTh U yCIOBUS BO3HUKHOBEHUS PhIHKA. BBl PHIHKOB U
ux crpykrypa. @ynkuuu peiHka. ToBap u ero cpoiicTBa. Crpoc M IpPEIIOKEHHE Ha PbHIHKE.
[Tonstue «odnactuyHocThy». CoBeplIeHHass M HECOBEpILIEHHas KOHKYPEHIMH.MOHOMOMS.
Onurononus. IloHsATue HaUMOHANBHOM HKOHOMHUKH, OCHOBHBIE MAaKpOIKOHOMHUYECKHE
nokazarenu. Ilotpebinenuss u cOepexxenus. IlpomsBoacTtBo, 0OOMEH M paclpenelieHHe.
[Torpebnenue, coepekeHne, MHBECTULIMU TOBAPOB U yciyr. DuHaHCcoOBas cucreMa U (puHAHCOBas
nojauTHka obuectBa. Hanoru u Hajorosas cucrema.

MopayJib 2. JkOHOMHYeCKHe OCHOBBI YIIPABJIeHHS IPOU3BOACTBOM

[Ipennpusitie Kak CyOBEKT PBIHOYHOIO XO3SHCTBA. OKOHOMMYECKHE 3aKOHBI U
OCOOEHHOCTHM WX IMpoOsBIEHUS Ha mnpeanpuarud. Ponp cnenuamucrta XUMHYECKOR
npombliuieHHOCTH. [lpeanpusitue B cucreme pbhlHOYHOW 3KOHOMMKH. [Ipennpusitue — Kak
CyOBEKT ®  OOBEKT MPEANPUHUMATEIHCKONH  JEATSIBHOCTH. 3aKOHOJarelbHas  0asa
OpEANpPUHUMATENBCKON  esiTebHOCTH. HopMaTHBHO-NIpaBOBbIE aKThl, pPErNIAMEHTUPYIOIINE
NeSTeIbHOCTh Tmpeanpuarus. OpraHu3alMOHHO-TIPABOBBIE (POPMBI  MPEANIPHHUMATEIHCKOM
NeSITeIbHOCTH U KpUTEpUH UX BbIOOpa. DopMbl COOCTBEHHOCTH. BHEIIHAS 1 BHYTPEHHSS cpesia
npennpusaTus. MatepuanbHO-TeXHUYecKass ©0a3a mnpousBojacTBa. CelpbeBas U TOIUIMBHO-
JHepreTuyeckass 0aza XMMHYECKHX Mpou3BoAcTB. [Ipom3BoacTBeHHass mporpamMma u
MPOM3BOJICTBEHHAs] MOIIIHOCTh NpeAnpuaTus. KauecTBo 1 KOHKYpEeHTOCTIOCOOHOCTh MPOAYKLIHH.
OKoHOMHYeckoe  O0OOCHOBaHME BBIOOpa  Chipbd M ToIuIMBa.  PecypcocOepexeHue.
AJNBTEpHATUBHBIE HCTOYHUK CBHIPbS H DHEPrUU. MaTepHalbHO-TEXHUYECKHE PECYpPCHI
npeanpustis. OCHOBHBbIE MPOU3BOACTBEHHbIE (DOHJBI XUMHUYECKUX HPEANPUATHNA: MOHATHE,
KJaccupukanus u cTpykrypa. [lonstie u cTpykTypa, 1 olleHKa OCHOBHBIX cpeacTB. [lokazaTenu
UCITOJIb30BaHUSI OCHOBHBIX IPOM3BOJACTBEHHBIX (OHIOB. M3HOC M amopTu3auus, U OLEHKa
3¢ (HEeKTUBHOCTH HCMOIb30BAaHUS OCHOBHBIX IPOM3BOJICTBEHHBIX (QOHIO0B. BocmponsBoacTBo
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeAcTBa MNPEANPHUATHS: MOHATHE, COCTaB U CTPYKTYypa.
Hctounuku ¢opmupoBanus 000pOTHBIX cpeacTB. O6opaunBaeMOCTb OOOPOTHBIX CpPEICTB.
MarepuanbHble 3amackl Ha HpeANnpusATHH. TpyaoBele pecypchl mnpennpustus. I[lepconan
OPEeNNpUsITHST U €ro CTpyKTypa. O¢(EeKTUBHOCTh MCIONb30BaHMS IEpcoHana U padbodero
BpeMeHH. [IponsBoauTenbHOCT TpyZAa M oruiata Tpynaa. OpraHuszaius 3apaOboTHOM MiiaThl Ha
npeanpusTad. [Ipou3BOAMTENBHOCT TpyAa: TOHSATHE, TOKa3aTeld W METOAbl W3MEpEHUs.
WunuBuayaneHass M OOLIeCTBEHHas IPOM3BOAMTENBHOCT Tpyaa. Pe3epBel U (QakTOpbI
MOBBILICHUS] TPOU3BOAUTENbHOCTU Tpyna. dopmbl, cUCTeMbl W pa3Mep OIaThl TpyJda Ha
HPENPUATHH.

Moay.b 3. TeXHUKO-9KOHOMHYECKUIT AaHAJIU3 HH/KEHEPHBIX peleHu i

Jloxoapl M pacxoAbl Ha TMPOU3BOJCTBO, W peATU3alUI0 TMPOAYKIUU TPEeNNpUITHUS.
W3nepxku TPOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPUOBLUIb, PEHTA0EIBHOCTh U
neHooOpa3oBanue. IloHsATHe 3arparhl Ha MPOM3BOACTBO U pealu3alllio0  MPOJIYKLUU
(cebectouMocTb). Buapl u 3HaueHue kiaccuduxanuu 3arpar. CTpykTypa 3arpar Ha
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MPOU3BOACTBO W PEATU3ALMIO MPOAYKIHMH. TEXHUKO-dPKOHOMUYECKHN AHAIN3 WHIKEHEPHBIX
pemernii. OcoOEHHOCTH pacueTa 3aTpaT Ha MPOU3BOJACTBO M PEATM3ALMI0 MPOIYKIHMU B
KOMIUIEKCHBIX Ipou3BoAcTBaX. (OCHOBHBIE IyTM CHWXXEHHUS 3aTpaT Ha IPOU3BOJICTBO
npoaykuuu. Jloxonsl npeanpustus. [lonstue npuObUIM W A0XOAA MPEINPUATHS, METOIBI UX
pacuera. PeHraGenbHOCTh, €€ BUABI M MeTOIbl pacueta. I[lyTw mMOBBILIEHUS NPUOBLIM U
peHTa0enbHOCTH Ha mpennpuatusx. lleHooOpazoBanwe W 1eHOBas moiuTHKA. lleHa Ha
OPOAYKIMIO M MPUHIMIBI IleHooOpa3zoBaHus. Bunpl neH. CTpykTypa LEHBI, CHUCTeMa LEH.
B3aumocsizu uen u  u3gepxkek.  llenoBas  mosnmtumka.  Pa3paboTka  1ieHOBOM
ctpareruu. DUHAHCOBO-KPEAUTHBIE OTHOIICHHSI MPEINPHUITHH U CHUCTEMa HajIorooO0JI0KEHUS.
[TonsiTue, coctaB u cTpykrypa punancos npeanpustus.IIpunnune: Hanoroodnoxenus. Hamoru
U IUIATEXXH, YCTAHOBIIEHHBIE 3aKOHOATEILCTBOM: BU/IbI, CTABKH, OOBEKTHI HAJOT000I0XKEHUS U
CPOKH YIUIaThl Hajora B OIOJDKET.
4. O0beM y4eOHOM JUCHHILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX yacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIUTOPHBIE 3aHITHS: 0,88 32
Jlexmm (Jlek) 0,44 16
[TpakTnueckue 3austust (I113) 0,44 16
CamocrositesbHasi padora (CP): 2,12 76
Buja konTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eIMHUIIAX yacax
O01as Tpy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 4,0 108
AYJAUTOPHBIE 3aHATHSL: 0,88 24
Jlexumn (Jlek) 0,44 12
[Tpaktiueckue 3anstus (I13) 0,44 12
CamocrositesbHas padora (CP): 2,12 57
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
27)

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
«Martemartuka» (b1.5.6)

1. Heab AucuMNIUMHBI. GOpPMUPOBAHUE Yy CTYIACHTOB CHCTEMBI OCHOBHBIX TOHSTHIH,
UCTONB3YeMBbIX JJII TOCTPOCHMS BaKHEHIIMX MaTreMaTHYecKUX Mojeled, U yMeHus
UCIOJIb30BaTh MAaTEMAaTUYECKHE METOABI JUIsl OIIMCAHUS Pa3IMYHBIX ITPOLECCOB.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OOYy4YalOIIMiici 1O mporpamMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHHIO, K OOOOLICHHIO, aHAIM3y, BOCIPHUSTHIO
uH(pOpMaIINK, TOCTAHOBKE LIENU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO MPUMEHSATh 0a30BbIE 3HAHUSA MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYUYHBIX
JUCLUMIUIMH, JAMCUUIUIMH OO0IIenpoecCHOHAIBHOIO IUKIa B 00beMe HEOOXOIUMOM B
npoecCHOHANbHOM  JESITETbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MAaTEMAaTHMYECKOI'0 aHaliu3a H
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienosanus (OITK-1);

3Hamy:
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- OCHOBBl  TU(D(PEPEHIMATBPHOTO U MHTETPAIBHOTO HCUUCIeHUs, AuddepeHnanbHbIX
YPaBHEHUM;

- MaTEMaTUYECKUE TCOPUHU U METOJBI, JIeXKAIUe B OCHOBE IIOCTPOCHUS MAaTEMATHYECKUX
MOJICIICH;

- OCHOBBI IIPUMEHEHUS MaTEMaTUYECKUX MOJEIIEH U METOIOB;

ymemp:

- BBIOUpATh MaTeMaTHUECKUE METO/Ibl, IPUTOAHBIE JJIs PEIIeHUsI KOHKPETHOH 3a/1a4H;

- UCNOJIb30BaTh MAaTEMATUUECKUE MTOHATHS, METOABI U MOJEIH JJI ONIUCAHUS PA3JINYHBIX
IIPOLIECCOB;

- BBIABJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, JIEKAIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCTOJIH30BAaTh OCHOBHBIE METO/Ibl CTATUCTHYECKONW 00paOOTKU JAHHBIX;

- IPUMEHATh MATEMAaTUYECKUE 3HAHUS HA MEXIUCLUIIIIMHAPHOM YPOBHE;

enaodemsn:

- OCHOBaMM (yHIAMEHTAJIbHBIX MAaTEeMAaTUYECKUX TEOPHH M HABBIKAMU MCIIOJIb30BaHMS

MaTEMaTHUYECKOI'0 anmnapara;

- METOJIaMH1 CTaTUCTUYECKON 00pabOTKH MH(OpMaIUH.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

1.BBenenue.

[Ipenmer u metoasl mMatematuku. OnucaHue OCHOBHBIX pasnenoB Kypca. [IpaBuna u
TpeOOBaHUs MPHU U3YUEHUH Kypca.

2. D1eMeHThI aJIredpbl.

UucnoBble MHOXKECTBa, KOMIUIeKCHbIe uucia. Omnpenenutenu I u Il mopsakos.
BekTophl: OCHOBHBIE MOHATUS, CKAJISPHOE, BEKTOPHOE U CMELIAHHOE MPOU3BEIACHUSI BEKTOPOB.
AHanuTHuecKas reoMeTpus: IpsmMas Ha IIIockocTH, Kpusble II mopsaka. Matpuusl: nelcTsus
HaJ MaTpULlaMH, NPUBEJCHUE K CTyleH4aroMy Buay u Buay ['aycca. Panr marpunsl. OOpaTHast
marpunia. Teopema Kponekepa-Kanennu. Pemienune cuctem nMHEHHBIX —anreOpanyecKux
ypaBHeHHid. COOCTBEHHBIE YHCia U BEKTOpBl. KBagpaTuunbie popMmel.

3. ®ynkuus oaHoil nepemennoi. [Ipexesn pynkuuu. HenpepbiBHOCTH QyHKIMH.

Oynkuus. CrnocoObl 3ananus ¢yHkuuu. [Ipenen gynkuuu B TOouke. OAHOCTOPOHHME
npezensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Masble 1 GeCKOHeUHO Ooblue (QyHKIUH,
WX CBOWCTBAa M B3auMHas CBsi3b. CBoMcTBa TmipenenioB. [lepBeiif M BTOpOMl 3amedaTelIbHbBIC
npenensl. HempepblBHOCTE (QYHKIIMM B TOYKe M Ha Hpomexyrke. CBolcTBa (yHKIMH,
HENpPEephIBHBIX Ha oTpe3kax. Touku pa3pbiBa QYHKIMH U UX KJIACCUPUKALINS.

4. IndpdepeHuuanbHoe HCUHCIeHHe GPYHKIMH OHOI NepeMeHHOI.

[IpousBonHas ¢GyHKIUM, €€ TeoOMEeTpUYeCKMd U MexaHudeckuil cmbicia. [Ipasuia
muddepenpoanus. Tabnuua OCHOBHBIX MNpou3BOAHBIX. Juddepenunan ¢yHkuuu, ero
OPUMEHEHHUS K MNpHUOIMKEHHBIM  BbIYMCIEHUSM. VIHBapuaHTHOCTH  (OpPMBI  NEPBOTO
mudpdepentmana. IlpousBogHas cinoxHol QyHkuuu. Juddepenuupyemocts (QyHKIMU:
onpejesieHue, TEeOopeMbl O CBSI3U JAUPPEepeHIupyeMOCTH C  HENpPEephIBHOCTBIO M C
CyliecTBOBaHMEM Npou3BoJHON. OcHOBHBIE TeopeMbl AU depeHnnanbHoro ucuuciaenus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonutans (packpeitTue HeomnpeaeneHHocTell). IIpousBoaHbie
BBICHIMX MOPsIKOB. JIokanbHbIN skcTpeMyM ¢(yHKIMH. HeoOxoaumble U JOCTaTOUHBIE YCIOBUS
skcTpeMyma. [IpaBmino uccienoBanusi GyHKIIMM HAa MOHOTOHHOCTh W JKCTpemyM. [lpusHaku
BBINTYKJIOCTH M BOTHYTOCTH (QyHKUUHU. Touku nepernba. Heobxonumoe u 10CTaTOuYHOE YCIOBUS
neperu6a. AcuUMOTOTH (QYHKUIMH, HMX BUABI M CIHOCOOB HaxoxaeHus. OOmas cxema
uccieoBaHus QyHKIMHA, TOCTPOSHHE UX TPapHKOB.

5. MuTerpasibHoe ucuncieHne GPyHKIMU OHON NepeMeHHOI.

[TepBoobOpasznas Qyukuus. HeompeneneHHbI HWHTETrpal W €ro cmoiicTBa. Tabmuna
OCHOBHBIX HHTETpaJioB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE HWHTErPUPOBaHUE,
MHTETPUPOBAHUE MTOJCTAHOBKOM, HHTETPUPOBAHUE 10 YacTAM. VIHTerpupoBaHne palioHaIbHBIX
npobeil. MHTerpupoBaHne HEKOTOPBHIX HMPPAMOHAIBHBIX M TPUTOHOMETPUUYECKUX (DYHKLIUM.
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OnpeneneHHblii UHTETpal, €ro reoOMeTpHUYeCKUil cMbIcia. CBOMCTBA OMPEAEICHHOIO0 UHTErpaa.
@®opmyna Hetorona-Jleiioauna. Teopema o0 cpeaHeM 3HAYeHMH. 3aMeHa MEPEMEHHON U
WMHTCTPUPOBAHUE 110 4YaCcTSIM B ONPENCIIEHHOM uHTerpane. llpunokeHus omnpeneneHHOro
MHTErpaja K BBIUMCICHUIO TUIOmaAeh miuockux ¢uryp. IloHsTne HecoOCTBEHHBIX HMHTETPAJIOB:
OIpECIICHNUs, CBOWCTBA, METObI BEIUUCIICHHUS.

6. JduddepeHumansHoe ucUHCIeHHe (PYHKUIUN HECKOJIBKUX IepPeMeHHbIX. JJieMEeHThI
TEOPUH MOJIA.

@OyHkiuy AByX M 0Oojiee MEPEMEHHBIX: ONpE/eiIeHne, 00JIaCTh OIpeeseH s, 00JIacTh
U3MEHEHUs, TeoMeTpuuecKas HMHTeprperauus, JUHUM ypoBHA. Ilpenen ¢yHkuum B TOUKe.
YactHble mpou3BojHbIe (Ha mpuMepe (GyHKIuHM IBYX mnepeMeHHbIX). [uddepennupyemocts
(YHKLUU HECKOJIBKMX IepeMeHHbIX. Jlocrarounsle ycinoBus auddepenuupyemoctu. [lonnas
npousBonHas. [IpousBonnas ciaoxuod (ynxuuu. Ilonseii muddepenunan. MHBapHaHTHOCTH
nosHoro  auddepeHnuana.  AHAUIMTHYECKHH ~ mpu3Hak  moigHoro  auddepeHnmana.
HuddepenuupoBanue (QyHKIUM OAHOM W ABYX MEPEMEHHBIX, 3aJaHHON HEsBHO. YacTHbIE
IPOM3BOJHBIE U TMOJIHBIE JuddepeHansl BbICIIMX MOPSAKOB. TeopeMa O paBEHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (Mg (YHKIMH JBYX TIE€pPeMEHHBIX). JIOKaldbHBIE SKCTPEMYMBI
(GyHKLIUU JByX MEPEMEHHBIX: HEOOXOAUMOE U OCTATOYHOE YCIOBUS IKCTpeMyMa. Y CIOBHBIH
aKcTpemyM (Meto MHOXuTenel Jlarpamka). Hanbonbee n HanMeHbIee 3HaYeHUE QYHKIIMH B
3aMKHYTOM oOsiactu. OCHOBHbIE MOHATHUA Teopuu mnousd. CkanspHoe nose. IloBepxHocTu u
auHuM ypoBHs. IIponsBojgHas 1o HampaBiieHUIO. ['paJueHT CKaJspHOIO IMOJsl U €ro CBOWCTBA.
Bekropnoe nosne. Jluseprenuns nosd. Porop nomns. CesA3b MeXAy T'PaAMEHTOM U IPOU3BOJAHON
10 HAIIPABJICHMUIO.

7. KpaTHble HHTErpaJbl.

JIBOMHOM HMHTErpall: ONpEIEICHUE, N'eOMETPUYECKUN CMBICI, CBOWCTBA. Brlumcienue
JBOMHOIO MHTErpajga B JI€KapTOBOM M MOJSIPHOM cuctemax koopauHaT Muterpan Ilyaccona.
TpolHON HHTErpall: ONpeAcIICHHE, T€OMETPUYECKUI CMBICI, CBOWCTBA. BhIuKCIIeHHEe TPOMHOTO
uHTerpana. [lpunosxenus 1BOMHOTO U TPOMHOTO UHTErPAJIOB.

8. KpuBoJsinHeliHbIe M TOBEPXHOCTHbIE HHTETrPAJIbI.

KpuBonMHENHBIM MHTETpal 10 KOOpAMHATaM: OIPEICIIEHUE, CBOMCTBA, BBIYUCIICHHUE.
Pabora B cunoBom nose. ®opmyna I'puna. KpuBonuHelinble HHTETpasibl, HE 3aBUCSILUE OT MYTH
uHTerpupoBanus. IloteHuuanbHas QyHKIMS, MOTeHIMaNbHOE nosie. [ToHsATHEe MOBEPXHOCTHOTO
unterpana. [lotok BekTtopa uepes moBepxHocThb. Teopema [aycca-Octporpanckoro. dopmyna
Crokca.

9. Iu¢depennuanbHbie ypaBHeHUs EPBOT0 MOPSIKA.

JuddepeHnunanbaple  ypaBHEHUS: TMOPSJIOK, pELIEHHE, TEOpeMa CYIIECTBOBAHUSA U
€MHCTBEHHOCTH pemieHus. 3anaya Komm. YpaBHeHHs ¢ pa3fensiolUMUCS MepeMEHHBIMU.
OpnHoponuble nuddepeHanbHble ypaBHeHUs. JIuHeliHble audQepeHnnanbHble ypaBHEHUS
NEpBOro MOpsAIKa. YpaBHEHHUS B MOJHBIX AU depennnanax. aTerpupyromumii MHOKNUTENb.

10. In¢depeHuuanbHbie ypaBHeHHs BTOPOT0 M N-To MOPS/AKA.

JuddepeHnnanbHble ypaBHEHHs BTOPOTO MOPsIKA, TOMYCKAIOIINE TOHKEHNE MTOPSIKA.
Jlunelinsle qudQepeHnnanbHble YpaBHEHUsT BToporo nopsaaka. CBoiictBa pemenuid. JInneitHas
He3aBUcUMOCTh (QyHKIUI. Onpenenurens Bporckoro. CTpykTypa 00111ero peneHus JUHEHHOTo
TuddepeHIMaIbHble  ypaBHEHUS BTOpPOro mnopsaka. PyHAaMeHTalbHas CUCTEMa pelleHUi.
JluneitHble ogHOpOJHBIE AM(EepeHnaTbHble YpaBHEHUSI BTOPOTO IMOpsIKa C MOCTOSHHBIMU
Kod(duumeHTaMu: nocTpoeHue odbmero pemenus. Meron Dinepa. JInHelHble HEOIHOPOIHBIE
muddepeHIManbHble YpaBHEHHsI BTOPOTO MOPSIIKa ¢ MOCTOSHHBIMU Kodpduuenramu. Ob1ee u
YaCcTHOE pelIeHHUs] HEOAHOPOIHBIX ypaBHeHUH. JInneitnble nuddepeHnnanbbple ypaBHeHUs N-TO
MOpsAJIKA: CBOICTBA pEIICHUN, TEOpeMbl O CTPYKType OOIIEro peueHusi, METOJ BapHaluu
nocTosHHbIX. JluHelHble auddepeHnnanbHple ypaBHEHHS N-TO MOpSAKa € MOCTOSHHBIMU
kod(purmeHTaMu. AITOPUTM MOCTPOCHUS OOIIETO PEIICHMUS.
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11. Cucremsbl nuddepeHuINAIBHBIX YPABHEHH.

Cuctemsl nuddepeHnaIbHbIX YpaBHEHUH MEPBOT0 MOPsIKa: 00IIUe MOHATHUS, TeopeMa
CyLIECTBOBaHMsI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CUCTeMbl  JIMHEHHBIX
muddepeHIMaIbHbBIX YPaBHEHUH IMEPBOTO MOPAIKA: MHTETPUPOBAHUE METOJOM HCKIIIOUCHHS.
Cuctembl TUHEHHBIX U dEepeHIMaTbHBIX YpaBHEHUN MEPBOTO IMOPSIKA: CBOMCTBA PEIICHHM,
TEOPEMBI O CTPYKTYpE OOILIEro pEeHIeHUs, METOJ BapUaIlH MOCTOSHHBIX. CHUCTEMBI JTMHEHHBIX
OIHOPOAHBIX Y  HEOJHOPOAHBIX AU(QEpeHIUanbHbIX ypaBHEHUH C  MOCTOSIHHBIMHU
KodpduureHTaMu. OJNEMEHTBl TEOPUH YCTOHYMBOCTH. METOIbl YHCICHHOTO peIICHUs
nuddepeHIAIbHBIX YPaBHCHUM.

12. YucnoBble 4 GyHKIMOHATbHBIE PSABI.

UucnoBble psAIbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIMMBIiA
IIPU3HAK CXOAMMOCTU. ['apmonundeckuit paxn. Paawr [upuxne. IIpu3zHaku cpaBHEHHs PSAIOB C
MOJIOKUTENbHBIMU uieHaMu. [IpusHak JlamamOepa. VHTerpanbHblii U paJMKadbHBI MPU3HAKU
Kommu. 3Hakouepenyromuecs: psapl: npusHak JleiiOHuma. 3HaKONepeMEeHHbIE PSIIbl: MOHATHUS
a0CONIOTHOW M YCJIOBHOH CXOAMMOCTH, HpU3HAK aOCOJIIOTHOW CXOIMMOCTH, CBOMCTBA
a0COJIFOTHO U YCJIIOBHO CXOMSIIIUXCSI PSAJIOB.

OYHKIMOHAIBHBIE PSI/Ib: OCHOBHBIE MOHATHUSA, 00JacTh cXOAUMOCTH. CTENEeHHbIE PSIIbL:
pamuyc, WHTEepBal, 00yiacTb cxomaumocTH. CBOMCTBAa CTENMEHHBIX psAAoB. Psaer Teitnmopa u
MakJsopeHa: CBOWCTBA, YCJIOBHE CXOAMMOCTH psda K HCXOMHOM (YHKIUU, OCHOBHBIE
pasnoxenusi. Pa3znoxxenune ¢yHkuuu B psin MakiopeHa C IOMOIIBI0 OCHOBHBIX Pa3JIOKCHUH.
['maBHOe 3HaueHue QyHkuuu. DxBUBajIeHTHble (yHKUUU. [Ipumenenue pspoB Teinopa u
MakJsiopeHa /1j1s1 BBIUMCIIEHUS [IPEIETIOB.

13. 3aki0uenue.

Hcnonp30BaHrne MaTEMaTUYECKUX METOAOB B IIPAKTUUECKON JAESITEIbHOCTH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eAMHUIIAX yacax
O01mas Tpy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 15,0 540
AyIUTOPHBIE 3aHITHS: 5,33 192
Jlexmm (Jlek) 2,66 96
[Tpaktuyeckue 3anstus (I13) 2,67 96
CamocrositesbHas padora (CP): 7,67 276
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 JK3aMeH
(72)
Bunpt yueOHoi paboThI B 3agerHBIX B actpon.
SIMHAIIAX gacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IJIAHY 15,0 405
AyAUTOpPHBIE 3aHATHS: 5,33 144
Jlexumn (Jlek) 2,66 72
[TpakTuueckue 3anstus (I13) 2,67 72
CamocrositesbHas padora (CP): 7,67 207
Buja konTpoJsi: 3auer / 3k3aMeH 2,0 IK3aMeH
(54)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«O6mas u Heoprannveckas xumusi» (b1.5.7)
1. Heap AUCHUILIMHBI. TpPHOOpEeTEeHHWE 3HAHMM UM KOMIIETEHIMH, (OopMUpOBaHUE
COBPEMEHHBIX MPEACTABICHUI B 00JACTH TEOPETUUECKUX OCHOB XUMHH M XUMHUHU SJIEMEHTOB.
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2. B pe3yabraTre wu3y4yeHHs AUCHUIUVIMHBI oOyyawiuuiics 10 mporpamMmme
0akajaBpUAaTa J0JIKEH:

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMM:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUSI MATEMAaTHYECKUX U €CTECTBEHHOHAYYHBIX
JUCIUIUIMH, JUCIHIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00bEeMe He0oOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX TMOJXOJIOB, METOJIOB M PE3YJbTAaTOB MAaTEMaTHYECKOTO aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIepruMeHTanbHoro uccieaoBanus (OITK-1);

- COCOOHOCTBIO MTPUMEHSATH OCHOBBI METOJIOB MCCIICIOBAHMS, aHAN3a, JUATHOCTUKH U
MOJICJINPOBAHUSI CBOMCTB HAaHOMAaTEpPHAIOB M HAHOCUCTEM HEOPraHMYECKOM M OpPraHuyecKou
MPUPOJIBI, B TBEPJIOM, KUIKOM, reJeo0pa3HOM, a3p030JIbHOM COCTOSIHUM, BKIIFOUAsk HAHOIUICHKU
U HaHOCTPYKTYPHPOBaHHbIE MMOKPBITHS, BHYTPEHHUE U BHEIIHUE IPAaHUIIBI pa3fena (a3, a Takke
(GHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX yuactueM (OITK-3).

3HaAmMb.

— BJIEKTPOHHOE CTPOEHUE ATOMOB U MOJIEKYI;

— OCHOBBI TEOPUH XUMHUUYECKON CBSI3U B COEIMHEHUAX Pa3HbIX TUIIOB, CTPOCHUE BEILIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;

—OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYECKUX IPOLECCOB U XAPAKTEPUCTUKH
PaBHOBECHOT'O COCTOSIHUS,

— METO/Ibl ONMCAHUsI XMMUYECKUX PAaBHOBECHUI B PACTBOPAX 3JIEKTPOIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIIMOHHBIX COCIMHEHNUI;

— XMUMHMYECKHE CBOWMCTBA 3JIEMEHTOB PA3JIMYHBIX TPYHI MEPUOAUYECKON CHUCTEMBI U UX
BaXXHEHITNX COCTUHCHUM;

ymems.

— BBINOJIHATh OCHOBHBIE XHMHMUYECKHE OIEpaIiu, ONPEICISITh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKLUN U PaBHOBECHBIE KOHIEHTPAIIMH BEIIECTB;

— HCIIOJBb30BAaTh OCHOBHBIE XMUMHUYECKHUE 3aKOHBI, TEPMOIMHAMUYECKHUE CIIPABOYHBIC
JaHHbIE JJIs peleHus MpopeCCHOHANbHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMUSHHE PA3TUYHBIX (PAKTOPOB HA DPABHOBECHE B XHUMHUYECKHX
peakumsx;

enadems:

— TEOPETHYECKMMHU METOJAMH OIMCAHHUS CBOMCTB MPOCTBIX M CIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOCHHMSI WX aTOMOB UM TIOJIOKEHUS B MEPUOJUYECKON CHUCTEME
XUMUYECKHUX AJIEMEHTOB;

— DOKCHEPUMEHTAIBHBIMU METOJIAMU OTPEACIICHUSI HEKOTOPHIX (DU3UKO-XUMUUYECKUX
CBOMCTB HEOPraHUUYECKUX COCAMHEHUM.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

CrpoeHue aTOMOB U NEPUOIUYECKHI 3aKOH.

BonHoBeie cBoiicTBa MaTepHabHBIX 00BEKTOB. YpaBHeHue ne bpoiurs. CooTHomeHne
HeonpeneneHHocTei ['elizen6epra. [TonsTre o kBaHTOBOM MexaHMKe U ypaBHeHuu Llpeaunrepa.

CoBpeMeHHast (popMyJIMpOBKa MEPUOIUIECKOTO 3akoHa. [lepmomnueckas cucrema u ee
CBA3b CO CTPOGHHEM aTOMOB. 3aloOJHEHHE OJIEKTPOHHBIX CJIOE€B MU O000JOYEeK aTOMOB B
nepuoauyeckoit cucrteme sneMeHtoB J[.M. MenpaeneeBa. CreneHu okucieHud. Baxuenmme
OKHCIIUTENN U BOCCTAaHOBUTENU. BakHeillne cxembl MpeBpalieHusl BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHIX.

XuMHU4ecKasi CBSI3b U CTPOCHUE MOJIEKYIL.

KoBaneHnTHas cBsA3b, OCHOBHBIEC TMOJIOKEHHUSI METOJA BaJECHTHBIX CBs3eil. PaccMoTpenue
CXeM TIEpeKpBhIBaHUS aTOMHBIX OpOHUTalell mpu oOpa3oBaHUM cBsi3ed B Molekynax. OCHOBHBIC
MOJIOXKEHUST MeTo1a MoJIeKy IsipHbIX opouTaineit (MO JIKAO). O6mue cBeneHnsi 0 KOMIUIEKCHBIX
COCIMHEHUSIX, UX CTpoeHue. MEeXMONEeKyNIsIpHas U BHYTPUMOJIEKYJIApHAs BOJAOPOJHAS CBA3b.
WNonnast cBsIi3b Kak MpeeibHBIM Cllydall KOBaJeHTHOW CBs3u. OOmmMe MNpeacTaBleHUs O
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MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUM: OPUEHTAMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3aUMO/JICHCTBUA.

DHepreTuka peakiuii 1 XMuMUYECKOE PAaBHOBECHE.

[ToHsATHE O XWMHYECKON TEPMOJAMHAMUKE, TEPMOIMHAMHYECKHE (DYHKIIUU COCTOSHUS
(xapakTepuctuueckrue GyHKIUHM). XHUMHUYECKOe paBHOBecue. VICTUHHOE M Kaxymieecs
paBHOBecHsl. KOHCTaHTa XMMHYECKOIO paBHOBECHS. DJIEKTPOXMMHUYECKHUE IPOLECCHI, OHATHE
00 2JEKTPOJIHBIX MOTEHIMANAX. DJIEKTPOABIDKYINAS CHJIA OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKuuii U KpUTEPUN CaMOIIPOU3BOJIIBHOIO MPOTEKaHUS MPOLIECCOB.

PaBHOBecus B pacTBopax

[Ipomeccer,  compoBokjaromme  00pa3oBaHUE  JKUIKUX  HMCTUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMHUPOBAHHBIE SJIEKTPOJIMTHI.
Crenens aucconmanuu. KoHcraHTta aucconuanud. PaBHOBecHe B CHCTEME, COCTOSIICH U3
HACBIIIEHHOTO0 PacTBOPAa MaJIOPACTBOPUMOIO 3JIEKTPOJUTAa M €ro KpucTtauioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeMHEHUN. PaBHOBecHEe uccolnanuy BOJbl, HOHHOE IIPOU3BEACHNE
BO/IbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['maponus comnei.

CKopocTb peakiuii U KaTtaaus.

[lonsatne o xumuyeckoil kuHeTuke. OOHOCTAIMUHBIE W CJIOKHBIE PEAKIMH. 3aKOH
neiictByromux Macc. KoHctanTa ckopocTu peakuuu. MoJeKylIspHOCTh M IMOPSAJIOK pEeakLUu.
3aBUCUMOCTh CKOPOCTH PEAKUMU OT TEMIEpaTyphl, SHTAJIbIUsA aKTUBALMU. ['OMOreHHBIN U
reTEepPOreHHbIN KaTalus3.

XUMHS S- U P- JJIIEMEHTOB

Bonopon-nepBslii 2JIEMEHT NMEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE IIOJIOKCHHE.
OneMeHThl | - 2 u 13 - 18 rpynn nepuoandecKkoil cUCTeMbl. 3aKOHOMEPHOCTU B U3MEHEHUU
QJICKTPOHHBIX KOH(PUTYpAlMi, BEIHYUH PAIAYCOB, OJJICKTPOOTPHUIATCILHOCTH W DJHEPTUU
MOHU3ALMKM aTOMOB. TUIIMYHBIE CTENIEHU OKUCJIEHHS. XMMHUUYECKHE CBOMCTBA IMIPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM M CBOMCTBAX OCHOBHBIX THUIIOB coeauHeHud. [Ipupoansie
COEIMHEHUS, TIOJIyY€HHUE U IPUMEHEHHUE.

Xumust d- u f- anemenToB

OneMeHThl 3-12 rpynn NepuoIUYECKOM CHUCTEMBbL. 3aKOHOMEPHOCTH B HW3MEHEHUU
AJIIEKTPOHHBIX KOH(MUTYpALIUiA, BEJIMUYUH PAANYCOB, SHEPTUH HOHU3AIMH, XapAKTEPHBIX CTENIEHEH
OKHCJIEHUs, KOOPJAMHAIIMOHHBIX 4YHCel aTroMoB. llpuponHble coeAMHEHUs, MOJIYy4YeHUE U
COIOCTaBJIEHHE (PU3HUECKUX M XMMUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpoeHue 1 cBOWCTBa
OCHOBHBIX THUIOB coeanHeHui. OcoOeHHOCTH f- 2IIeMEeHTOB.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHAIIAX gacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 12,0 432
AyAUTOpPHBIE 3aHATHS: 4,44 160
Jlexumn (Jlek) 1,78 64
[Tpaktuueckue 3austus (I13) 1,78 64
JlaboparopHsie padboTs (JIP) 0,88 32
CamocrositeabHas padora (CP): 5,56 200
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 IK3aMeH
(72)
Bunel yue6HOM paboThI B 3auerHbIX B actpon.
eIMHMIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHHIIJIMHBI 10 YIe0HOMY IJIAHY 12,0 324
AyAUTOpPHBIE 3aHATHS: 4,44 120
Jlexmn (Jlek) 1,78 48
[Tpaktuueckue 3austus (I13) 1,78 48
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JlaGopatopusbie padotsl (JIP) 0,88 24

CamocrositesibHas padora (CP): 5,56 150

Bux koHTpOJIsI: 3a4eT / IK3aMeH 2,0 JK3aMeH
(54)

AHHOTaN U padoyeil MPOrpaMMsbl AU CHUILIHHBI
«Oprannyeckas xumus» (51.5.8)

1. Heab IMCHUILVIMHBI. IPHOOPETEHNE CTYACHTAMH 3HAHUN O CTPOCHHUU OPraHHMYECKUX
COCIMHEHUH, OCHOBHBIX XHMHUYECKUX CBOWCTBAaX pa3IMYHBIX KJIACCOB OPraHMYECKUX
COCMHEHUH U METOAAX UX MOJyUeHHs, KaK IPOMBIIICHHBIX, TaK U J1a00PaTOPHBIX.

2. B pe3yabraTre wu3y4eHHsl AUCHUIUVIMHBI oOyyawiluiicsi 10 mNporpamMme
O0akajiaBpuaTa /I0JI2KeH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTHIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCIPUHUMAS COLMAILHBIE U
KyJabTypHbIe paznuuus (OK-4);

- CIIOCOOHOCTRIO K caMOOpraHu3anuy u camoobpasosanuio (OK-5);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHIO, K OOOOIICHHUIO, aHAJIN3Y, BOCIPHUSATHIO
uH(pOpMaIIH, MOCTAHOBKE IIEJIH U BBIOOPY myTei ee noctmxenus (OK-9);

- coCcOOHOCTBIO MPUMEHATHh 0a30BBIC 3HAHHUS MATEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, JUCHMIUIUH oOmenpodeccuoHaibHOro IMHKiIa B 00beMe HeoOXoIuMOM B
npo(ecCHOHANBHOM  JESITEIPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HAyK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEMaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHoro uccienoBanus (OITK-1);

3Ham»b:

— TEOPETHUYECKUE OCHOBBI CTPOCHMSI U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

— CIOCOOBI TOyYeHHs] U XMUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHMYECKUX
COE€IUHEHMI;

— OCHOBHBIC MEXaHHU3MBI TPOTEKAHUS OPTaHUYCCKUX PEaAKIIHIA;

ymemy:

— TIPUMEHSTHh TEOPETUYECKHE 3HAHUS JUIsI CHHTE3a OPraHWYeCKHX COEIMHEHHI
pa3IMYHBIX KIACCOB;

— aHaJIM3UpPOBaTh W IMPEJCKa3blBaTh PpEAKLUHUOHHBIE CBOICTBA OPraHUYECKUX
COE€IUHEHUI;

— COCTaBJISTh CXEMbI CUHTE3a OPTraHMUECKUX COCAUHEHUN, 3aJaHHOTO CTPOEHUS;
61a0emn.

— OCHOBaMH HOMEHKJIaTyphl U KJIaCCU(PHUKAIIUU OPTraHUYECKUX COEIMHEHUM;

— OCHOBHBIMH T€OPETHYECKUMH MPEACTABICHUSIMHI B OPraHUYECKOM XUMHUH,

— HaBbIKaMHU OOOCHOBAHHS palMOHAIbHBIX CHOCOOOB TMOJYYEHUS OPraHMYECKUX
BELIECTB.

3. KpaTkoe coep:kaHue AU CHUIITAHBI

Homenkmnarypa opranudeckux coenuHeHuid. Teopuss XUMHUYECKOTO CTPOCHUS U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHoil cBs3u. Dopmynsl Jlprouca.
QopmanbHbIil 3apan. Oddektsl 3amectureneit. [IpoMexyTouHble COENMHEHUS W YaCTHIIBI
OpraHMYECKUX peaklUMsX. OHepreTuyeckas auarpaMMa peakiuu. MexaHu3M peakiMH.
Crepeonsomepus, ee BUIbl 1 0003HAUEHUS.

Amudarnaeckne coenuHenus. HacelllieHHBIE ©  HEHAchIleHHBIE YB.  AJkaHsl,
[UKIIOANIKAHbI, aJKEHBI, AJTKWUHBI, MONUEHBI (JAUeHbI). B KaxxaoMm Kiacce paccMaTpUBaIOTCS
CIeyIOIMe pa3/ieibl: H30Mepus, HOMEHKJIaTypa, (u3NYecKue M XHMHUYECKHE CBOMCTBA,
CrocoObl omyueHusl. MexaHU3MBbl peakluid. JHepreTudeckas [uarpamma peakiimii.
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ApomaTtudeckue coenuHeHus. Teopun apomatnayHocT. CoennHEeHHs OCH30JIbHOTO psifa.
Nzomepus. Homenknarypa. CmocoObl momydeHus. XUMHYECKHE CBOWCTBA. BrusHue
3amecTuTeNeld B OEH30JIbHOM KOJIBIIE HA HANpPaBlIEHUE M CKOPOCTh PEAKIHM 31eKTPO(GHUILHOTO
3aMEeIICHHUS.
4. O0beM y4eOHOM JUCHUILINHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
eIUHHIIAX yacax
O01as TPyA10eMKOCTh U CHUILIHHBI 110 Y4e0HOMY TLUIaHy 3,0 108
AyINTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[TpakTuueckue 3arstus (I13) 0,89 32
CamocrositesibHas padora (CP): 1,67 60
Bux koHTpOJIsI: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOM
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eIMHULIaX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
AyYJAUTOPHBIE 3aHATHS: 1,33 36
Jlexumu (Jlek) 0,44 12
[Tpaktnueckue 3austus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3ager ¢
OIIEHKOM

AHHOTauus padoyeii MporpaMMsbl JIMCHUILIHHBI
«®Pusuka» (b1.B.9)

1. Heap AMCHMIUIMHBI. TpUOOpETEHNE CTYACHTAaMHM 3HAHHWH 10 OCHOBHBIM pa3ieiiam
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B APYTMX €CTECTBEHHOHAYYHBIX AUCLUILTHHAX .

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOIMiici 1O mMporpamMmme
0akajaBpuaTa J0JIKEH:

Obnadamye cnepyromumu o6mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusamMu:

- CIOCOOHOCTBIO K KYJBTYPHOMY MBIIUICHUIO, K OOOOIICHHIO, aHAINU3y, BOCHPHUSITHIO
uH(OpMAIMHU, TOCTAaHOBKE L[eNH U BBIOOpY myTei ee noctmkenus (OK-9);

- CITOCOOHOCTBIO MTPUMEHSTH 0a30BbIC 3HAHWS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUIUIAH, JUCIHMIUIMH oOmenpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOoIMMOM B
npodeCCHOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paboOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pPE3YJIbTaTOB MaTEMaTHYECKOTO aHalIu3a H
MO/ICIIUPOBaHHMsI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTo nccienoBanus (OITK-1);

- CITIOCOOHOCTBIO TMIPUMEHSATH OCHOBBI METOJOB HCCIICOBAHMUS, aHAIN3A, JUATHOCTHKH H
MOJICIIMPOBAHMs CBOMCTB HAaHOMATEPUATIOB M HAHOCHCTEM HEOPTaHUYECKOH M OpraHMyecKou
IPUPOIBI, B TBEPJIOM, JKUIKOM, T'eJIC00pa3HOM, adPO30JIbHOM COCTOSTHUH, BKJIFOUYasi HAHOTUICHKH
¥ HAaHOCTPYKTYPUPOBAaHHBIE OKPHITUS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3ziena ¢as, a TaKkxke
(GU3NUIECKUX U XUMUYECKHX MPOIECCOB B HUX MK ¢ uX ydactuem (OITK-3);

3Hamy:

- (pu3myeckre OCHOBBI MEXAaHUKH, (PU3UKHU KOJIEOaHU U BOJIH, JIEKTPUUECTBA U
MarHeTu3Ma, JIeKTPOAMHAMUKH, CTATUCTUYECKON (PU3UKH U TEPMOAMHAMUKHU, KBAHTOBOU
buzuky;
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- cMbICH (PyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB, IPUHIUIIOB U NTOCTYJIATOB; UX
(OpMYIUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBA3b LIMPOKOI0 Kpyra (PM3NYECKUX SIBJICHUH ¢ QyHAAMEHTAIbHBIMU PUHIUIIAMY U
3aKOHAMH (PU3HKH;

- OCHOBHBIE METO/Ibl PELICHMS 33/]1a4 110 ONUCAHUIO (PU3UYECKUX SBICHUIL;

- METOIbI 00pabOTKHU pe3yIbTaTOB (PU3NYECKOTO IKCIIEPUMEHTA,;

ymemy:

-[IPUMEHSATh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAIbHBIE METObI UCCIIEOBAHUS IIPU
peleHny IpodecCHOHATIBHBIX 3a/1ay;

-IPOBOJIUTH PACUETHI, OCYIIECTBISATH AHAINU3 U HA OCHOBE 3TOTO JIeNIaTh 000CHOBAaHHBIE
BBIBO/IBI;

- aHAJIM3UPOBATH PE3YJIbTAThl HAOIIOEHUIN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIIMIIOB (PU3MKH;

- OTIPE/ICTIATh XapakTep (PU3NUECKUX MPOLECCOB MO KOMILIEKCY SKCIIEPUMEHTAIbHOM
UH(pOPMAaLIMKU P TOMOIIU I'papUKOB, TaOIMIl U ypaBHEHUI];

- IPEICTABIAThL 00PAOOTAHHYIO IKCIIEPUMEHTATBHYIO U TEOPETHUSCKYIO HH(OPMAIIUIO B
YCTHOM M MMCbMEHHOM (popMe, B TOM YHUCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIA;

gnademn:

- HaBbIKaMU pabOThI C LIUPOKUM KPYToM (pU3UYECKUX TPUOOPOB U 000PYI0BAHUS;

- HaBbIKaMU 0OOOCHOBAHHUS CBOUX CY)KJEHHUH U BBIOOpA METO/1a UCCIIEI0BaHMS;

3. KparTkoe coep:kaHue JUCHUTIHHBI

BBenenune

[Ipenmer ¢usuxu. MeToap! HU3NIECKOTO UCCIETOBAHMS: ONBIT, TUTIOTE3a, YKCIIEPHUMEHT,
TEOpHusl.

1. ®du3uyecKkue 0OCHOBbI MEXaHUKHU

IIpenmer kuHematuku. llepemenienue, ckopocth, YyckopeHue. Kunemarnueckue
XapaKTEpUCTUKU BPALIATENbHOTO JBUKEHUS. 3aKOHbl Hbl0TOHA. 3aKOH BCEMUPHOIO TSATOTEHMSL.
JIBukeHMe Tella IEPEMEHHOM Macchl. 3aKOH BCEMMPHOIO TAroreHus. JIBumkeHue tena
nepeMeHHoN Macchl. YpaBHeHus Memepckoro. ®opmyna [{uonkosckoro. Ymopyrui u
HEYNpyruil yzapbl apoB. MOMEHT HMHEpPUUH MATEPUAIBHONM TOYKM M TBEPAOIO Teja.
Kunemaruka rapmoHuueckux kosneOanuil. [uddepeHnnanbHoe ypaBHEHHE TI'apMOHMUYECKHUX
kosiebanuil. TloHsATHE O 3aTyxalomMX U BBIHYKICHHBIX KojeOaHMAX. BoiaHOBoe nBHXeHHe.
Boanbsl npoaoabHbIE U TONEPEYHBIE.

2. OCHOBBI MOJICKYJIAPHON (U3NKH

DneMeHThl TepMOJAMHAMUKHN U (U3ndeckod KMHETUKH. MeanbHblil ra3. Pacnpenenenue
bonbiimana u ero obmedusnueckuid cmbici. PeanpHbiil Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmonunamuueckuit Meton B ¢usuke. PaBHOBecHbIe cocrosiHusa. Hauanma TepMoauHaMHKH.
[{ukibl. DHTpONMs M €e CTaTUCTUYEeCKOoe TOJIKoBaHMe. SIBieHue mepeHoca. Juddysus. 3akoH
®uxka. TernnmonpoBogHocTh. 3akoH Pyphe. BHyTpenHnee Tpenue (BsizkocTh). 3akoH HbroToHa.

3. D1eKTPOCTATHKA U MOCTOSIHHBIN JJIeKTPUYECKUH TOK

3akon Kynona. Teopema Octporpanackoro-I'aycca. Jumons. Judnexktpuku B
AIIEKTPOCTATUYECKOM IIOJIE.

4, DjIeKTPpOMAarHeTu3M

3akoH Awmmepa. 3akoH buo-Caapa-Jlammaca. Cuna JlopeHma.  MarHeTuku.
DJIeKTpOMarHuTHasl MHAYKIUs. Y paBHeHne Makcseia.

5. OnTuka

Wnrtepdepennus BoaH. Audpakuus BonH. Ilonspuszaumst BonH. TemsoBoe u3inydeHue.
3akon Kupxroga. ['mnoresa [lnanka. KBantoBoe 00bsicHEHHE TEIUIOBOro u3iaydeHus. Jddekrt
Kowmnrona. Snepuas moaens aroma. [loctymnarst bopa. ATom Bomopoaa o bopy.

6. DJIeMeHTbI KBAHTOBOI PU3NKH
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I'unoreza ne bpoinga. BosHoBoe ypaBHenwe IlpenunHrepa mjisi  cTalMOHApPHBIX
cocrossHuit. OnbiTel Ll TepHa-TI'epinaxa. MHorosnektpoHHsiii atoM. D¢ ekt 3eemana. [IpuHimn
[Taynu. KBanTOBBIE cTatucTHYecKHe pacnpenencHus boze-OitHmTelina u Pepmu-/lupaka.
@®ononsbl. 3akonsl Jlebast n DiHIITEHHA. XapaKTEPUCTHKHU SApa: 3apsiji, Macca, YHEPrHus CBS3U
HYKJIOHOB. SnepHble peakuuu. DyHIaMEHTAIbHBIE B3aUMOJEUCTBUS W OCHOBHBIE KJIACCHI
AJIEMEHTApHBIX YaCTHII.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 11,0 396
AyIUTOPHBIE 3aHIATHS: 3,55 128
Jlexmm (Jlek) 1,33 48
[TpakTueckue 3arsitus (I13) 1,33 48
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocrositeabHas padora (CP): 5,45 196
Bujx koHTpOJIsI: 3a4eT / IK3aMeH 2,0 IK3aMeH
(72)
Bunasr yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 11,0 297
AyIUTOPHBIE 3aHITHS: 3,55 96
Jlexmm (Jlek) 1,33 36
[Tpaktuyeckue 3austus (I13) 1,33 36
JlaGopaTtopHsie padoTs (JIP) 0,89 24
CamocrositesbHasi padora (CP): 5,45 147
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 IK3aMeH
(72)

AHHOTAUUS Y4eOHOIi MPpOrpaMMbl M CHUTLIHHBI
«Ikoaorus» (b1.5.10)

1. Heab AMCHUILIMHBI. CPOPMHPOBATH y CTYACHTOB MPEICTABICHHE O COBPEMEHHBIX
HKOJIOTHUECKUX MpobieMax, 0 (U3UKO-XMMHUYECKHX IpoIeccax, MPOTEKAIOMIUX B Pa3IMYHbBIX
KOMITOHEHTaX OKPY)KAIOIIeH cpensl W O CTEeINEeHW AaHTPOMOTEHHOTO BO3JEHCTBHS HA O3TH
IpOIeCChl; BbIpabOTAaTh y CTYAEHTOB HABBIKM CHCTEMHOIO IMOJXOAA K MU3YyYEHMIO U PEIICHUIO
DKOJIOTHYECKUX  MpOoOJieM, BO3ZHUKIIMX B  pe3yiabTare MPOMBIIIICHHO-XO035SHCTBEHHON
JIeSITeIbHOCTH YeJIOBEKa, Pa3BUTh MBIIJICHNE, TO3BOJISIONIEE TPABUIBHO OLIEHUBATH JIOKAJIbHBIE
¥ OT/IaJICHHBIE TTOCIIEICTBHSI IPHHUMAEMBIX PEIICHU /ISl OKPYKAFOIIEH cpellbl U YeTI0BEKa.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4YalOIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KEeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbubiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHHSI MAaTEMATUYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUTUTAH, JUCIUIUIMH  O0IIEenpopecCHOHAIbHOTO IIMKIa B 00beME HEOOXOIUMOM B
npoeCCUOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MAaTEMAaTHYECKOTO aHaIu3a H
MOZIETTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE TIOJOXKEHUS ¥ METOJABl COIHAIBHBIX,
TYMaHHUTapHBIX U SKOHOMUYECKHX HAyK MPHU PELICHUU MPO(PECCHOHANBHBIX 337a4 C YU4eTOM HX
HOCJICICTBHIA U151 001IecTBa, SKOHOMUKH 1 3kosorun (OI1K-2);
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3HamMb.

OCHOBHBIE 3aKOHBI OOIIEH IKOJIOTHH;

3aKOHOMEPHOCTH CTPOCHHUA U (YHKIIMOHUPOBAHUU OHochepsr;

COBpPEMEHHBIE IKOJIOTMUECKUE TIPOOIIEMBI;

OCHOBBI PallMOHAIBHOTO MIPUPOIONOJIb30BAHUS;

OCHOBHBI€ ITPUHIUIIBI 3aLIUThI IPUPOJIHOM CPElbl OT aHTPOIIOIE€HHBIX BO3ICHCTBHM;

CTpOCHHE OCHOBHBIX Treocdep 3eMiIM HOCHOBHBIE (HU3UKO-XUMUUYECKHE MPOLECCHI,
IIPOTEKAIOLINE B HUX;

OCHOBHBI€ MTOHATUS U IPUHUMUIIBI KOHIIENIIUN YCTOMYUBOIO Pa3BUTHS;

OCHOBHBIE CBE/ICHUS O II100aNbHOM MpoOIeMaTUKE, IPUPOJHBIX peECypcax, MJIaHETAPHBIX
rpaHMIaX, AHTPOIION€HHOM BO3JEMCTBUU Ha OKPYXAIOLIYK Cpely, YIPaBICHUU KadyeCTBOM
OKpYKaroILEeH Cpeibl;

MIPUHLUIIBI 3€JIEHOU XUMUU;

ymemn.

IIPUMEHATHh ITIOJIyYCHHbIC 3HAHUSA JJIs OLEHKU COCTOSIHUS OKpYXKaroUled cpeabl U
PaLMOHAIBHOIO MCIIOJIb30BAHNS IIPUPOIAHBIX PECYPCOB;

UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTMU M 0a3bl JAHHBIX ISl PEIICHUS
KOHKPETHBIX SKOJIOTUYECKHUX MPOOIIEM;

gnademn:

MOHATUIHBIM amlIapaToM B 00JacTh OOIIel SKOJIOTHH, PAllMOHATIBHOTO MCIIOIB30BAHUS
MIPUPOJHBIX PECYPCOB U 3aLLUTHI OKPYKAOLIEH Cpeibl.

3. KparTkoe coep:kaHue JUCHUTIHHBI

BBenenue, OCHOBHbIE TOHATUS JUCIHUILINHBL.

MecTo TUCHUIUIMHBI B cUCTEME OOIIEr0 ¥ XMMHUYECKOro 00pa3oBaHUs. DKOJOTHYECKOE
oOpa3oBaHue u 00Opa3oBaHHE ISl YCTOMYMBOTO pa3BuTHs. OOILIECTBO M OKpyKarolas cpena.
IlonsiTHE YCTOWYMBOIO pa3BUTHS.

Moayas 1. OOGmme Bompockl skonoruu. buocdepa. buoskonorus. buocdepa u
YCTOMYUBOCTb.

1.1 OcHoBHbIe 3akOHbI dkojoruu. buoskonorus. IlonsitTue 006 SKOcucTeMax.
VYceroitunBocTh dKkocucteM buocdepa, ee 3BOMIONUS U YCTOWYUBOCTh. DKOCUCTEMBI 3eMIIH U
ycTON4YMBOCTb. OCHOBHBIE CBEICHUS O TUIaHeTe 3eMisl. OCHOBHBIE TOHATHS 3KOJOTUMU. 3aKOHBI U
npuHUMIBL  3Kojoruu. Ilotokn osHeprum u BemecTBa B 3KocuctemMax. OCHOBHBIE
OMoreoXuMHUECKue LHUKIBI (KpyroBopoThl BemiecTB). L{kmu4HOCTh mpolieccoB B Ouochepe u
YCTONYUBOCTb.

1.2 Hapomonacenenue. YenoBeuecTBO Kak dacThb Ouoctepsl. [lemorpadpuueckue
POOJIEMBI

JIluHaMUKa 4elIOBEYECKOW IMOMYJALMH, POXKIAEMOCTb, CMEpPTHOCTb, BO3pacTHas
cTpykTypa. IIpobiieMbl coBpeMeHHOro 3Tara pocra YUCIEHHOCTH HaceneHus. [ eorpaduueckoe
pacpeneneHue HaceneHus. PerynupoBanue HapoJOHACEIICHHUS.

Moayab 2. Crtpoenne u coctaB reochep 3emin. OCHOBHbIE (PUBMKO-XUMHUYECKHE
IPOIIECCHl, MPOTEKAOIIUE B reocdepax

2.1 Atmocdepa 3emin

Crpoenue atmocdepsl, posib (HOTOXMMHUYECKHUX peakiuidl B (OPMUPOBAHUU COCTaBa
aTMocdepBhl.

[TapuukoBsiit 3¢pdexr. IlapHukoBbie ra3sl B atMochepe. KimmaTnueckue mocnencTBus
AQHTPOIIOTE€HHOM 1E€ATEIbHOCTH.

Pacnpenenenue koHueHTpauu o30Ha B atmochepe. O30HO0BbIH cnoil. [Ipupoanblil ki
030Ha. COBpPEMEHHOE COCTOSIHHE 030HOBOro cios. IlocnencTBus pa3pylieHuss 030HOBOTO CIIOS
3emin s yenoBeka U Ouocdeps! B meiaoMm. CtparocdepHblit 030H U TponochepHbIil 030H:
CXOACTBO U paziauuus. MexIyHapoJHOe COTPYAHHYECTBO B 00JacTH OrpaHUYEHUE
IIPOU3BOJCTBA U UCIIOJI30BAHUS 030HOPA3PYLIAKOIIUX BELIECTB. MOHpeanbCKHUi IPOTOKOIL.
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KucnotHbie 1011 ¥ IpoliecChl OKUCIICHUs TpuMeceii B Tporochepe. PoToXUMHUECKHI
CMOT.

2.2. 'mppocdepa 3emin

Bunst Bonm mHa 3emue. Ilpecnsie Bomwl. ['mapomormyeckwii 1muki. [nmoGanbHbie
9KOJIOTHYECKHe MpoOsieMbl ruapocdeprl. ['maBHbIE KAaTHOHBI UM AHUOHBI HPUPOJHBIX BO/I.
KucnorHo-ocHOBHOE paBHOBecu€ B MPUPOAHBIX Boaax. IllenodyHOCTH NPUPOAHBIX BOJ.
OCHOBHbIE NPUYUHBI, JTalbl W NOCIEICTBUS  3aKUCICHUS HNPUPOIAHBIX  BOJOEMOB.
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE MPOIECCHl B MPHUPOJHBIX Bojgoemax. Crparudukanus
npupoaHbIX BogoeMoB. [Ipoueccel adTpoduxaruu BogoemoB. [IpuunHbl U mociaenCcTBUA.

2.3. Jlutocdepa 3emuu

3emHas kopa. IlouBa. Ctpoenue mnouBeHHOro ciosi. CoctraB moyB. OpraHuyeckue
BEIIeCTBa B Mo4Be. POib JKMUBBIX OPraHU3MOB B ()OPMHUPOBAHHUU IMOYBEHHOTO CIIOS. TspKenbie
MeTasuibl B ouBe. Jlerpananus nous. BogHas u BeTpoBasi 3po3usi OYB.

Moayab 3. AHTPOIOT€HHOE BO3ACHCTBHME HA OKPYXKAIOIIYIO CpPEAy M pPalMOHaIbHOE
MIPUPOJIONOIB30BaHUE

3.1. Ilpupomubie pecypcel. [loHsiTue 00 OTXOAAaX MPOW3BOACTBA W TMOTPEOICHHUS.
MainootxoHble U 6€30TX0/IHbIE TPOU3BOJICTBA.

3.2 TlonstTue O IUIAHETAPHBIX  TpaHUIAX. AHTPOIOTCHHBIE  BO3MYIIEHUS
OMOreOXMMHUYECKHX IIUKIOB a30Ta U Gochopa. OCHOBHBIE MPUHIIUIIBI 3€TICHON XUMHUH.

Mopnyasb 4. YcToliunBoe pa3BuTue

[lonsitTue 006 ycroitunBoM pa3Butud. VcTopusi crTaHOBIEeHUS TOHATHS. Bkian
OTEUYeCTBEHHBIX  yueHblX. llenmu  ycroitumBoro  pazButus OOH. MexayHnaponHoe
COTPYIHUYECTBO B OOJACTH YCTOWYMBOrO pa3BUTHA. [IpoMbIlIUIEHHAs SKOJOTHUS M 3eleHas
XUMHS KaK MHCTPYMEHT 00ECIIEYCHHS YCTOMYMBOTO PA3BUTHS. DKOJIOTUYECKAs ITHKA.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,45 16
[TpakTrueckue 3anstus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer
Bugpsl yaeOHOM paboThI B 3agerHbIX B actpon.
SIMHHIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) 0,45 12
[TpakTrueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Duznveckas xumus» (b1.b.11)

1. Ileab IMCHMIJIMHBI. PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIOIMIUX XOJIOM
XHMHYECKOTO TPOIecca, MOoKa3aTh O0JACTH TPWIOKEHHS ITHX 3aKOHOB M HAYYHUTh CTYJEHTA
rPaMOTHO MPUMEHSTH UX MPU PEIICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUECKHUX 3a/1a4.

2. B pe3yabrare wu3ydyeHus IUCHUIUIMHBI OOyYyamomuiicsi 1O TMporpaMme
O0akaJjiaBpHaTa J10JI’KeH:
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Obnaoame cnenyromumu o0mekynbTypHbiME (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH, JUCIHMIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJOB, METOJOB U pE3yJbTaTOB MaTEMAaTUUYECKOIO aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOJIOB HCCIICAOBAHUS, aHAIN3A, JUATHOCTUKU U
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJOB M HAHOCHUCTEM HEOPraHMYECKOW M OpraHHYecKOi
IIPUPOJIbI, B TBEPAOM, KUIAKOM, I'eJIe00pa3HOM, a3pO30JIbHOM COCTOSIHMM, BKIKOYasi HAHOIJIEHKU
U HaHOCTPYKTYPHPOBaHHbIE MOKPBITHS, BHYTPEHHUE U BHEIIHUE IPaHUIBI pa3fena (a3, a Takke
(U3MYECKUX U XUMUYECKUX MPOLIECCOB B HUX MK ¢ ux ydactueM (OIIK-3);

3Hamy:

OCHOBHBIC 3aKOHBI (U3MUYECKON XWMHUHU, B3aUMOCBSI3b (PH3UYECKUX W XUMHUYECKUX
XapaKTepUCTHUK IpoIlecca;

IIyTU OIPEAETCHUS BAKHEHIINX XapaKTEPUCTHUK XUMHUYECKOTO PaBHOBECHUS (KOHCTaHTBI
paBHOBECHsI, PABHOBECHOTO BBIXOJla MPOAYKTA, CTEIEHU MPEBPAIlCHUs MUCXOAHBIX BEUIECTB) U
BIIMSIHUS PA3IMYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUECKOIO PABHOBECHS;

YCIIOBUSI YCTaHOBIEHUS (Pa30BBIX PABHOBECHUIl B OJIHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMAaX, BO3MOKHOCTU Pa3/I€JICHUS CIOKHBIX CUCTEM Ha COCTABIISAIOLINE KOMIIOHEHTHI;

TEPMOJUHAMHYECKOE OIMCAHHE CBOWCTB HJICANbHBIX M HEWACAJIbHBIX PACTBOPOB,
MOAXOAbI K HAXO0KICHHUIO TTapIIHAIbHBIX MOJIIPHBIX BEIMYUH KOMIIOHEHTOB PacTBOPA;

ymems:

IPUMEHTh TEOPETUYECKUE 3HAHHUA M DKCIEPUMEHTAIbHBIE METOJbl HCCIEI0BAaHUS
bu3nYECKO XUMUU MPU pelIeHUH NMPOoQEeCcCUOHANBHBIX 33/1aY;

IIPOBOAUTH TEPMOAMHAMUYECKUE PACUEThl, OCYIIECTBIATh aHAIM3 U Ha OCHOBE 3TOT0
nenatb 000CHOBAHHBIE BHIBOJIBI,

IIpPe/ICKa3bIBaTh U HAXOJAUTh ONTUMAJIbHBIE YCIIOBUS MIPOBEIECHUS XUMHUECKOI0 Ipoliecca
C IIEJIBIO MOJIYYE€HUS MAaKCUMaJIbHO BO3MOKHOTO BBIXOJ[a MHTEPECYIOUIETO MPOAYKTa,

MIPE/ICTaBIATh JIaHHbIE JTAOOPATOPHOIO HCCieNoBaHUs B Tpaduyeckoi (opme U Ha
OCHOBE IIOJYYEHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOIIME TEPMOAUHAMMUYECKHE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOI 0 IIpolecca;

MPOBOJIUTH AHAJIN3 U KPUTUUYECKU OLIEHUBATh MOJIyY€HHbIE SKCIIEPUMEHTAJIbHBIC JaHHBIE,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOIBI Ha 06a3€ MPOBEIEHHBIX OIBITOB,

BlIa0ems.

KOMIUJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJOB (U3NYECKON XMMUU Ui PELICHUS
KOHKPETHBIX MCCIIEIOBATENbCKUX 3a]1a4;

HaBbIKAMU OIIPEJICTICHHUs] COCTOSTHUSI PAaBHOBECHS U CaMOIIPOU3BOJBHOIO HAIpPaBIICHUS
XUMHYECKOT0 IIPOLECCa;

npueMaMu 00pabOTKH TOJIYYSHHBIX OMBITHBIX JIAHHBIX JJISl BBISBJICHUS U YCTaHOBJICHUS
B3aMMOCBS3€H MEXIy TEPMOAMHAMUYECKUMHU CBOMCTBAMU U (PU3UYECKUMH MapaMeTpamu
nporecca;

3HAHUSMH OCHOBHBIX 3aKOHOB (PM3UYECKON XUMHH TSl COJIEp KAaTeIbHONM HHTEPIPETAIINH
TEPMOJMHAMHUYECKUX PacUETOB,;

3. KpaTkoe coaep:xkaHue TUCHUILIUHBI

XumMHYeckass TepMOAUHAMUKA. 1-b1i1 U 2-0 3aKOHBI TepMOJIMHAMUKHU, ocTynat [lnanka.
B3aumocBs3b TemnoThl, pabOThl U M3MEHEHUsS BHYTPEHHEW SHEPrUH B IMpPOIEeccax C y4acTUeM
ujeanbHoro rasa. TermnoéMKocTh TBEPABIX. KUIKUX M Ta3000pa3HbIX BemIeCcTB. TepMOXHUMHUSL.
Boruncnenue TemnoBbIX 3((EKTOB XMMHMUYECKHX peakIHid, MporeccoB (Pa3oBBIX MEPEXO0/0B,
pPacTBOpEHHS U JAPYruxX (U3HKO-XUMHUECKHX TIporeccoB. OHeprust [mbOca u sHeprus
['enpMrosipiia Kak KpPUTEPUU HAMpPABIEHUS XUMHYECKOro rmpoiecca. Pacuér abcomoTHOM
SHTpONMHU. XUMHYECKOe paBHOBecHe. KoHCTaHTa XMMHMUYECKOTO DPABHOBECUS U METONBI €€
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pacuéra M SKCHEPUMEHTAIBHOIO OINpeaeieHUs. PaBHOBECHBIM BBIXOJ MPOJYKTa, BIUSHHUE
JABJICHUSA, TEMIEpaTyphbl, MPUMECH HHEPTHOTO ra3a Ha pPABHOBECHBIM BBIXOA. YpaBHEHUS
n3orepMbl u  uzobapel  Bant-T'odda. Crarucruueckas  TepmoauHamuka.  Pacuér
TEPMOJIMHAMHYECKUX (YHKIMN Ha Oa3e MpelCTaBICHH O CyMMe TI0 COCTOSIHUSIM.

da3oBble PABHOBECHS B OJHOKOMIIOHEHTHBIX cucTemax. Da3oBbie mepexonbl U
¢azoBas guarpaMMa COCTOSIHHSA Uil OJIHOKOMIIOHEHTHBIX cHUCTeM. TpoiiHas To4ka. YpaBHEHHE
Kinaneiipona-Knay3uyca. 3aBUCHMOCTh JaBJIEHUS HACBIIEHHOIO IIapa OT TEMIEpPaTypsbl.
Omnpenenenue TepMoauHamMHuyecknx (yHKImiA mporecca (azoBoro mnepexona.Kpurnueckas
TeMIlepaTypa.

Tepmoannamuueckass Teopusi pacTBopoB. Kiaccubukamus pactBopoB. CrocoOsl
BBIpaXXEHHUSI cocTaBa pacTBopa. [lapiuanbHble MOJSpHBbIE BETUYMHBI. YpaBHeHus [ ubOca-
Hrorema. Mpneanbuble pacTBOphl. TepMoaumHaMuueckue (YHKUIMU CMEIICHUS JUIS WACaTbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-pa3baBiieHHble pacTBOpPbI, 3akoH ['enpu. HeuneanbHbie
pacTBOpBl,  IOJIOKHUTEIbHbIE M  OTPULATENIbHBIE  OTKJIOHEHMs OT 3akoHa Payis.
TepMoanHaMHUyecKoe ONMHMCAHWE HEUICANbHBIX PAcTBOPOB, AaKTUBHOCTh, Ko3(dulHeHT
akTuBHOCTH. KosuMratuBHble CBOMCTBa pacTBOPOB HEJNETYYUX BELIECTB B JIETy4yeM
pactBoputene. Kpuockonus, 30ymmockonus. OcMOC, OCMOTUYECKOE JaBICHHE.

®a3oBble PAaBHOBECHSI B MHOTOKOMIIOHEHTHBIX cHUcTeMaXx. /[uarpammsl «aaBlieHUeE-
COCTaB», «TEMIIEPAaTypa-cOCTaB», «COCTAB [apa-COCTaB KUAKOCTHU» I UACAIbHBIX U
HEUJealbHBIX pacTBOpoB. 3akoHbl [nOOca-KonoBasioBa, A3zeorponus. DUMKO-XUMUYECKHE
OCHOBBI pa3JIesieHus KHUJIKUX cMmeced, pekThudukanus. OU3NKO-XUMUYECKUH U TEePMHUYECKUN
aHanmu3. Pa3nu4nble TUTIBI AUarpamMM IUTaBKOCTH. DBTEKTHKA. [IpaBmiio ¢a3 u mpaBuio peraara.

4. O0beM y4eOHOH JUCHUILINHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eAMHUIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 YYeOHOMY MJIAHY 5,0 180
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopatopusbie pabotsl (JIP) 0 0
CamocrositesbHas padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 9K3aMeH
(36)
Bunpsl yaeOHOM paboThI B 3agerHbIX B actpon.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[MpakTrueckue 3austus (I13) 0,89 24
JlaGopatopusbie pabotsl (JIP) 0 0
CamocrositesbHas padora (CP): 2,22 60
Buja xouTpoJisi: 3a4er / Ik3amMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«Hnxenepuas rpapuka» (b1.6.12)
1. Hesb IUCHUIUIMHBI: HAYYUTh CTYJCHTOB BBIIIOJHATh U YUTATh YEPTEKU IO NMPaBUIaM
U yCIIOBHOCTSM corjacHo cranaaptam ECKJI.
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2. B pe3yabraTre wu3y4YeHHs UCHUILIMHBI oOydamluiics 1Mo mporpaMmme
0akajaBpUAaTa J0JIKEH:

Obnaoams cnenyromumu oomekyabTypasiMu (OK), obmenpodeccnonansabivMu (OI1K)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTBIO MPUMEHSATH 0a30BbIC 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCIUIUIMH, JUCIHIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00bEeMe He0oOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3YJbTAaTOB MAaTEMAaTHYECKOI'O aHalIu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIepruMeHTanbHoro uccieaoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATh HABBIKH cOOpa JaHHBIX, U3YYEHUs, aHAIU3a U 0000IICHHS
HAyYHO-TEXHUUYECKON MH(pOpMalMK MO TeMaTHKEe HCCIeA0BaHUA, pa3padOTKU U MCIOJIb30BAHUS
TEXHUYECKOH JOKYMEHTAllMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB TIO  BOIpPOCaM
MHTEJJICKTYaJIbHOM COOCTBEHHOCTH, MOJATOTOBKU JIOKYMEHTOB K MAaT€HTOBAHUIO, O(OpMIIEHUIO
Hoy-xay (OITK-4);

3Hamy:

- CIIOCOOBI OTOOPAKEHUS TIPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPU BBIMOJIHEHUH YEPTEXKEI;

- BUJIBI U3CTUIA U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH U3ETIHII;

yMemy:

- BBIMOJHATH U YWUTATh YEPTEXKH TEXHHUUECKUX H3JCIHH C Y4eTOM JeHCTBYIOIIUX
CTaHJApPTOB;

- BBITIOJIHATH U YATATh CXEMbI TEXHOJOTHYECKHUX MPOIECCOB;

- UCTIOJIB30BATh CPEACTBA KOMITBIOTEPHOI rpad)MKu ISl H3TOTOBJICHUS YePTEKEH;

gnademn:

- cnoco0amMy ¥ IpreMaM# N300pakeHUs IPEIMETOB Ha MJIOCKOCTH;

- rpaduueckum nakerom «Kommacy.

3. KpaTkoe coep:kaHue JUCHUIIHHBI

Moayas 1. U3ne1ne U KOHCTPYKTOPCKHE JOKYMEHTHI.

3HAKOMCTBO C BHJIAMH U3/IEJINH ¥ KOHCTPYKTOPCKUX TOKYMEHTOB, CXeMBI. ApMarypa
TpyOONpOBO/ia U3ydYeHHUE pe3b0, pe3bOOBBIX U3/IEJINI U BHINOJIHEHHE ICKU30B U YepTekKel
JeTanei ¢ pe3pbooi.

Moayas 2. CoeiuHeHnne aeTase.

CrannaptHble pe3b0oBble U3aenus U coequHeHus. CoequHeHue aetanei 601ToM u
mnuibkoi. Pe3rboBble TpyOHBIE coennHenus. [lankoBrle coenqunenus. dnanueBsie
coenuHeHus. HepasbeMHbIe COeIMHEHMS JIeTalei . [ eoMmeTprudeckne XapakTepuCTUKH (YOPMBI U
MOBEPXHOCTHU M3/1ETHH.

Mopayasb 3.YepTesxku cOOpPOYHBIX eIMHHI. DJIeMEHThI KOMIIbIOTEPHON rpauKu.

[IpaBuia BeIMONIHEHUS U 0QOpPMIICHHS COOPOYHOTrOo yepTeska. [leTanupoBanue yeprexeit
COOPOYHBIX €IUHUL. DJIEMEHThl KOMIIbIOTEPHOU IpauKH.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4€OHOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexm (Jlek) 0,44 16
[TpakTnueckue 3anstus (I113) 0,67 24
JlaGopatopusbie padotsl (JIP) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
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Bunast yueOHol paboThI B 3aueTHBIX B actpon.
eIMHUIIAX qacax
O01mas TPy10€eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IIAHY 4,0 108
AYJIUTOPHBIE 3aHATHSI: 1,33 36
Jlexuuu (Jlek) 0,44 12
ITpaktrueckue 3ansatus (113) 0,67 18
Jlaboparopusie paboTsl (JIP) 0,22 6
CamocrositesibHas padora (CP): 2,67 72
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer

AHHOTaI U padoyeil MPOrpaMMbl AU CHUILIMHBI
«[Ipuxkiaaanas mexanunka» (b1.5.13)

Hegb AMCHMIUIMHBI: HAYYUTHh CTYJCHTOB TBOPYECKOMY IIOAXOIY K BBIIOJIHEHUIO
WHXEHEPHBIX PAacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMYUBOCTH DJIEMEHTOB KOHCTPYKLIHUMH,
JIeTaJe U y3JI0B MalllUH U almnaparos.

2. B pe3yabtare mu3yyeHMs [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTa J0JI’KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubivu (I1K) komnereHmsIMH:

- CIIOCOOHOCTBIO MPUMEHSATH 0a30BbIe 3HAHUSA MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCIUIUIMH, JUCIMIUIMH  00menpodeCcCHOHAIBHOrO IMKIa B 00BEME HE0OXOIWMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX IOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTEMaTHUYECKOrO aHajau3a MU
MOJICTTMPOBAHHMS, TEOPSTUIESCKOTO M SKCIepruMeHTanbHoro uccieaosanus (OITK-1);

3Hamy:

OCHOBHBIE YPaBHEHHS U METOJIbI PELICHUS 3a/1a4 CONMPOTUBIICHUSI MaTEPUAIOB U JeTaeit
MaIllvH,

OCHOBHBIE METOJBI PACYETOB Ha MPOYHOCTh, KECTKOCTh U YCTOWYHBOCTH 3JIEMEHTOB
KOHCTPYKITUH MAIllMH U aliiapaTos;

OCHOBBI TEOpPUHM pacueTa JeTaled M Yy3JI0B MAaIlMH M anmapaToB XHUMHUYECKON
TEXHOJIOTHUH,

ymemy:

MIPOBOAUTH PAcCYEThl 3JIEMEHTOB KOHCTPYKIUI Ha OCHOBE METOJIOB CONPOTHUBIICHUS
MaTepuasos;

PacCUUTHIBATh U KOHCTPYUPOBATH JCTATU MAIIUH 110 UCXOIHBIM JTaHHBIM;

MPOM3BOJUTL  pacyeTbl IO  OCHOBHBIM  KpUTEpPHUSIM  pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTalei MalluH,

enaodems.:

HaBbIKaMU pacyeTa COMPOTUBICHUS MAaTEPUATIOB aHATUTHUYECKUMU METO/IaMU;

HaBBIKaMH BBIOOpA MATEPUAJIOB 10 KPUTEPHUSIM MPOYHOCTH,

pacueTaMu THUIIOBBIX JeTaleil MallWH, TMONb3yACh CIPABOYHON JHTEpaTypod W
I'OCTamu.

3. KpaTkoe conep:xkaHue TUCHUILIUHBI

1. BBenenne
Ponp mpenmera «l[Ipuknaanas mexaHuka» B (OPMUPOBAHWM HHXKEHEpa XUMHUKA-TEXHOJIOTa.
«[IpuknagHas MeXaHUWKa» KaK OCHOBa JIs NMOHUMaHHs paboOThI, YCTpoHcTBa M Oe30macHOU
AKCIUTyaTali 000pyI0BaHUs XUMUYECKOTO TPOU3BO/ICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. PacrsixeHue-cxxaTue».

Pazgen 1.1. Onpenenenuie peakiuii onop.
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AGCONIOTHO TBEpAOE TeNOo. DJIEMEHThl CTaTUKU. OCHOBHBIE MOHATUSA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHOBecus. CBSA3M U UX pEaKLUU.

Pazgen 1.2. PacTskeHne-cxkaTue.
OcHOBHbIE JONYIIEHUS W IPUHLMIIBI CONPOTUBICHUS MarepuanoB. Meroq ceueHuil.
Hanpsokenus, nedopmanuu u mnepemerienus. 3akoH ['yka. IloctpoeHue smiop BHYTPEHHUX
yCWIHMM, HanpsokeHuid U nepeMenieHud. (CTaTUyecKd  ONpeNeNuMble U CTaTUYECKH
HEoNpeaeauMble 3a1a4u. J(uarpaMmel pacTsyKeHUs! IS IJTACTUYHBIX U XPYNKHX MAaTepUajoB U
UX XapakTepucTUKU. Jlomyckaemple HaIpsDKEHMs. YCIOBHE IPOYHOCTH MPU  PACTSKEHUU
(cxatun).

3. Moayas 2 «Kpyuenue. U3ruo».

Paznen 2.1. Kpyuenue.
3akon ['yka mpu caBure. BHyTpenHue cuiioBble (DakTopbl Hpu KpydeHHH. HampspokeHus B
CTEP>KHSX KPYIJIOrO CeYEHUs. Y CII0BUE MPOYHOCTHU MIPU KPYUEHHUH.

Paznen 2.2. U3ruo.
I'eomeTpuyeckue XapakTEpUCTHKM IUIOCKMX ceueHHU. lloHsATHME YucTOro M mNOmepevyHoro
u3rn6oB. IlpaBuia mMOCTpOEHHUs OSHIOP TMOMEPEYHBIX CHWJI M HW3rHOAOIIMX MOMEHTOB.
Onpenenenre HOPMalbHBIX HANPSOHKEHWN. YCIIOBUE MPOYHOCTH MpH u3rube. OrmnpenencHue
KacaTeJIbHBIX HANpsHKeHUH. PanmonanbHbie POPMBI CEUSHUH.

4. Moayasb 3 «CJ105kHO€e HANIPSIZKEHHOE COCTOSTHHE).

Pazgen 3.1. CiioxxHOE HANPs>KEHHOE COCTOSIHUE.
OCHOBBI TEOPUU HANPSHKEHHOTO COCTOSIHUS M TUIIOTE3bl NPOYHOCTH. [lOHATHE HANpsSKEHHOTO
cocrossHus. ['nmaBHBlE IUIOIIANKM M TIJIaBHble HanpsbkeHus. OO0oO0mieHHbIl 3akoH ['yka.
Ha3nauenne runore3 mnpouHocTd. [loHsATHE SKBUBAJICHTHBIX HAIpPSIKEHUH U KPUTEPHUEB
IPOYHOCTH.

Pazpnen 3.2. TOHKOCTEHHBIE COCY/BI.
TOHKOCTEHHBIE  COCYIbl XUMHYECKMX Mpou3BoACTB. OrmpeneneHue HaNpsDKEHUH 110
O6esmomeHTHON Teopuu. OcHoBHbIE fomymieHus. BwiBong ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 YypaBHEHMIO Jlamiaca W 1O CTaHJApPTU30BAHHOM METOJUKE.
YcnoBue NpoYHOCTH.

Pa3nen 3.3. Pacuer cxxarbIx cTep:kHEN HA YCTOWYUBOCTb.
Y CTONYMBOCTD 37€MEHTOB KOHCTPYKIMHA. [ToHATHE KpUTHYECKOH CHIIBI U KOA(UIMEHTa 3anaca
npoyHocTu. Pacuer kputmueckod cuibl nmo Ownepy. Ilpenenst mpumeHumMoctu (HOpMYyIIbl
Oinepa. [IpakTnyeckuii cocob pacuera Ha yCTOWYMBOCTb.

5. MoayJas 4 «/leranu Mamun».

Pasnen 4.1. CoenuHeHne gerajeil MalyH.
Knaccudukanus peranedl MaliMH M anmapaToB XUMUYECKUX MPOU3BOJACTB. Pe3pOoBbie
coeauHeHus. Pacuyer OONTOBBIX COEJMHEHUH IPH MONEPEYHBIX W TMPOJOJIBHBIX HarpysKax.
[lInoHouyHble coenuHeHus. HazHaueHne u BBl MIMOHOK. PacueT IMIMOHOK Ha cpe3 U CMATHE.
Bugpl cBapku. O6sacts npuMeHeHus. Bupl cBapHbIX MIBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Pasnen 4.2. Bansl u ocu, UX ONOPBI U COEAVMHEHHUS.
Baunpl, ux xnaccudukanus u HazHaueHwe. Ocu. [IpoekTHpPOBOUYHBIE pacueThl BAJIOB U OCEH.
[TonmmnHnKN CKOJIbJKEHUSI. Marepuansl  BKJIaJbIILIEH. [lopmumnHukM  KadeHUs.
[IpyHIMNIHaTbHOE YCTPOMCTBO M OCHOBHBIE TeOMeTpUyecKue pasmepbl. JlOCTOMHCTBA,
HEIOCTaTKW M OO0JIaCTH TNPUMEHEHHs MOALIMITHUKOB KadeHUs U CKOJbXeHus. lIpuBojaHbIE
mydtel. Hasznauenue. Knaccupukanuss MyQpT mo mpuHIMITY JEHCTBUS M XapakTepy paOoOTHI.
[Topsinok moadopa MydT 1 OCHOBBI IPOUHOCTHOTO PacyeTa.

Pasznen 4.3. Mexanndeckue nepenadn.
3ybuatbie nepenaun. OkpykxHOe M paavaibHoe ycwius. Penykropel. Ompenenenue u
kiaccudukanus. [Ipumeps! cxem penyKkTopoB.

4. O0bem y4eOHOM JUCHUIIMHBI
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Bunast yueOHol paboThI B 3auetHrix | B akanem.
eIMHUIIAX qacax
O01mas TPy10€eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IIAHY 4,0 144
AYJIUTOPHBIE 3aHATHSI: 1,78 64
Jlekiuu (JIek) 0,89 32
ITpaktrueckue 3ansatus (113) 0,89 32
JlaboparopHbie pabOTHhI 0 0
CamocrositesibHas padora (CP): 2,22 80
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 0,0 3auyer ¢
OLICHKOM
Bunasr yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 108
AYJIUTOPHBIE 3aHATHSI: 1,78 48
Jlexiuu (JIek) 0,89 24
[TpakTnueckue 3austus (113) 0,89 24
JlaGopaTopHbie pabOThI 0 0
CamocrositesbHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3auger ¢
OLIEHK O

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«JIEKTPOTeXHMKA M NPOMbILILIEHHA djeKTpounka» (b1.5.14)

1. Heab aucHUNIMHBI:  GOpMUpOBaHHE Yy  OOYYarOIIMXCS  KOMIIETCHLUH,
00eCreUNBAOIINX TEOPETUUYCCKYI0 M TMPAKTHYECKYIO IOITOTOBKY BBITYCKHUKA, YMEIOIIETO
BBIOUpATh M KCIUIyaTUPOBATh JEKTPOTEXHUUYECKUE U IJIEKTPOHHBIE YCTPONCTBA, BJIAJCIOIIETO
HABBIKAMU  HCIIOJIb30BAHHUS ~ COBPEMEHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJOTHHA s
ABTOMATHU3UPOBAHHOTO MOJETUPOBAHUS U pacUETa ANEKTPUUECKUX U IIEKTPOHHBIX ILIETICH.

2. B pe3yabtare wu3ydyeHus [IUCHUIJIMHBI OOyYyamomuiicss 1O MporpaMmme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccronanbabiMu (1K) kommereHusAMu:

- CIMIOCOOHOCTBIO TIPUMEHSATH 0a30BBIC 3HAHUS MATEMATHYCCKUX U €CTECTBCHHOHAYIHBIX
TUCIUIUIAH, JUCIHHMIUIMH 0OmenpodeccHoHaIbHOrO IMKIa B 00beMe HeoOXOIWMOM B
npo(heCCHOHATLHOM  JCSITETLHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAVK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CIOCOOHOCTHIO TPHUMEHATH HABBIKM HCIIOJNB30BAHUS TEXHOJIOTHUYECKHUX OMEpalnid,
000py/I0BaHMsI, HOPMATUBHBIX U METOJUYCCKIX MATEPHAJIOB 10 TEXHOJIOTHYECKON IOJIOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHAPTU3ANN U CEPTU(UKAIIMYA OCHOBHBIX TUIIOB HAHOMATEPHAIIOB
¥ HAHOCHCTEM HEOPTaHWYSCKOW W OpPraHUYeCKOW MPHPOJBI (TBEPABIX, KUIAKUX, I'elIe00pa3HBIX,
a’PO30JIbHBIX ), BKJIIOYAsi HAHOIJICHKH W HAaHOCTPYKTYPHUPOBAHHBIC TIOKPHITHS, a TAKKe M3JEIUi
Ha WX OCHOBE W IPOIIECCOB IOJYYCHHS C IJIEMEHTaMH YKOHOMHYECKOTO aHAIHW3a U YISTOM
MpaBUJI TEXHUKH OE30MaCHOCTH, MPOW3BOJCTBEHHOW CAHUTAPUH, MOKAPHOW OE30MacHOCTH U
HOpM oxpanbl Tpyna (ITK-6);

3Hamy:

- OCHOBHBIE TIOHATHS, ONIPEICICHIS W 3aKOHBI JIEKTPUICCKHX IIETICH;

- METOJbl MOJICIMPOBAHUS, aHATW3a W pacuyéra Ieneld MOCTOSHHOTO U TMEPEeMEHHOTO
TOKOB, METOJIOJIOTHIO 3JIEKTPOTEXHHUECKUX H3MEPEHUI;
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- YCTPOHCTBO W HPUHIMIBI pabOThl BJIEKTPOTEXHUYECKOIO U DJIEKTPOHHOTO
00opynoBaHus, TpaHC(HOPMATOPOB, SIEKTPUUECKUX MAIIHH, HCTOYHUKOB IMUTAHUS;

ymemy:

- INPUMEHATh TEXHOJOTMM  MOJCIMPOBAHHUA, aHalu3a, pacyéra M IKCIUTyaTaluu
JEKTPUUECKUX CETEH, MPOMBIIUIEHHOTO JIEKTPOOOOPYIOBAHUS U AIEKTPOHHBIX TPHUOOPOB;

- BBIOMpATh DJIEKTPOTEXHUYECKOE M 3JICKTPOHHOE OO0OPYAOBAaHWE I pEIIeHHs 3amad
IIPOEKTUPOBAHUS U PEAIN3ALNN XUMHUKO-TEXHOJIOIMYECKHUX IPOLECCOB U IIPOU3BOJICTB;

enaodemn:

- METOJIaMU MOJIEIIMPOBAHUS U pacy€Ta IEKTPUUECKUX U DJIEKTPOHHBIX LETEH;

- HaBbIKaMM IPAKTHYECKON pabOTBl € 3JIEKTPUUECKOM amnmapaTypoill M 3JIEKTPOHHBIMHU
YCTpOMCTBaMHU.

3. KpaTkoe coep:kaHue M CHUILIAHBI

Beenenne. Ilpenmer, OCHOBHBIE IOHATHS, METOAOJIOTHS  DJIEKTPOTEXHUKH U
eKTpoHUKU. KpaTkue wncropuyeckue cBeAEHHA. 3aJadyd M MECTO Kypca B IOATOTOBKE
OaxaaBpa TEXHUKU U TEXHOJIOTHH.

Mopayasb 1. DiaekTpu4ecKue nenu

1.1.  OcHoBHBbIe ompeJeleHusl, ONUCAHWUS MAPaMeTPOB M MeTOJA0B pacyéra
3JIEKTPUYECKHX Lienei.

OcCHOBHBIE TIOHATUS M O0003HAUEHUS DJICKTPUYECKUX BEJIMYMH U DJIEMEHTOB
anekTpudeckux unenei. OcHOBBI  3nekTpoOe3omacHOCTA. (OCHOBHBIE TOHSATHUS TEOpPUU
JeKTpUYEeCKUX Leneld. OCHOBHBIE NPHUHILMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. MeTosl
MOJIEJIMPOBAHUS, AaHATIN3a U pacy€Ta JMHEUHBIX ANEKTPUUYECKUX LIeTIed TOCTOSTHHOTO TOKA.

1.2. DaeKkTpu4ecKkue U3MepeHus U Npudopsbl.

MeToapl M3MepeHUsl 3JIEKTPUYECKUX BEIMYMH: HpPSIMblE M KOCBEHHbIE. AHAJOrOBBIE
3JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE 3JEKTPOHHBIE TPUOOPHI: YCTPOHCTBO, IPUHIUI IEHCTBHUS,
obnactu mpuMeHEeHHs. l3MepeHHMe AJIEKTpUYECKUX  BEJIMYMH: TOKOB, HAIpPSDKEHUH,
COIPOTHUBIICHUH, MOILIHOCTH U SHEPTUU.

1.3. AHaau3 U pacyéT JMHEeHHBIX Leneil nepeMeHHOro TOKAa.

CrniocoObl mpencTaBieHust (B BHJE BPEMEHHBIX AMAarpaMM, BEKTOPOB, KOMIUIEKCHBIX
yycesl) U MapaMmerpsl (aMmIUIMTy[a, 4acToTa, HavdanbHas (a3a) CHHYCOMAAIbHBIX (DYHKIIMM.
MrHoBeHHOE, cpeHee W JEHCTBYIOIIEE 3HAUYEHUs IMEPEMEHHOIO CHHYCOMAAIBHOIO TOKa
(manpspxennst U DJ1C). AKTHBHOE, PEaKTUBHOE M TIOJIHOE COMPOTHUBIICHUS BETBU. MOITHOCTH B
nensx nepeMeHHoro toka. Koadduiment momurHocty (cos([])) U ero TEXHUKO-DKOHOMUYECKOE
3HaueHue. [Ipumenenune anreOpbl KOMIUIEKCHBIX YMCEI B 3JEKTpOTeXHUKe. KOMIUIeKCHBIN MeTon
pacuéra JIMHEWHBIX Lenel NEPEMEHHOro ToKa. bamaHc MOIIHOCTH B LIENAX INEPEMEHHOrO TOKA.
Pe3onaHCHBIE SIBIEHUSA B AJIEKTPUYECKUX LeNsaX. Pe3oHaHC HanpspDKEHWM M TOKOB. AHalnu3 U
pacuér Tpex¢azHbIX Ienel IepeMEeHHOro0 TOKa. ABTOMAaTU3UPOBAHHOE MOJICIMPOBAHHUE U PACUET
ANEKTPUYCCKHUX M AIIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

MopnyJib 2. DJ1eKTPOMATHUTHBIC YCTPOMCTBA M JICKTPUYECKHE MALIHHbI

2.1. Tpancdopmaropsl.

Ha3nauenune u oOmacTu mnpuUMeHEHHUs TpaHcHOpMATOpoB. YCTPOHCTBO M NPHHLIUI
neicTBus  ofHO(a3zHoro TpaHchopMaTopa. AHaIM3 3JIEKTPOMAarHUTHBIX IPOLIECCOB B
TpaHcdopmarope, cxema 3amerieHus. llotepu sHeprum B TpaHchopmarope. BremHue
XapaKTePUCTHUKHU.

2.2. ACHHXPOHHBIC MALIIUHBI.

YcTpolicTBO W HpUHOMI — ACWCTBUS — Tpex(pa3HOTO  aCHHXPOHHOTO  JBHUTATEls.
Mexanuueckue u paboune XapakTepUCTUKH. DHepreTuueckue auarpammsl. [1yck acMHXpOHHBIX
JBUTATENel C KOPOTKO3aMKHYTHIM U (a3HbIM poTopoM. PeBepcupoBaHue U peryaupoBaHue
4acTOTHI BpAILIEHUS.

Moay.b 3. OCHOBBI 2JIEKTPOHUKH

3.1. DuemeHTHas 0a3a COBPEMEHHBIX JJIEKTPOHHBIX YCTPOMCTB.
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ITomynpoBonHUKU. YcilOBHBIE O0O3HAYEHMs], NMPUHLMI JEHCTBUSA, XapaKTEPUCTHKH M
Ha3HAaY€HHE MOJIYIPOBOAHUKOBBIX JHMOAOB, TPAH3UCTOPOB, THUPUCTOPOB. HHTerpaabHbIE
MHUKPOCXEMBI, X Ha3HAYCHHE, KIACCUPHUKALM U MAPKUPOBKA.

3.2. HCTOYHHUKH BTOPHYHOIO 3JJIEKTPONUTAHUS W YCHJIHTEIH 3JIEKTPHYECKHX
CHUTHAJIOB.

[TomynpoBOTHUKOBBIE BBHINIPSIMHUTENIH: KJIACCH(HUKAIN, OCHOBHBIE MTAPaMETPhl, CXEMBI U
OPUHIUI paboThl BbIIpAMHUTENS. ODiekTpuueckue ¢QuiubTpbl. Kiaccudukanus u OCHOBHbBIE
XapakTepUuCTHKN ycunureneid. OOparHele CBsi3W B onepanuoHHbIX ycuwautensx (OY), ux
BJIMSIHME HA IapaMeTpbl M XapaKTepUCTUKU ycunutenas. OCHOBHBbIE TUIIBI ycUIMTeNeH Ha 0ase
oVv.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX gacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 5,0 180
AyIUTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,44 16
JlaboparopHbie paboTsl (JIP) 0,89 32
CamocrositesbHasi padora (CP): 2,67 96
Buja konTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI N0 Y4€0HOMY IIAHY 5,0 135
AYJAUTOPHBIE 3aHATHSL: 1,33 36
Jlexumn (Jlek) 0,44 12
JlaGopaTtopHsie padoTs (JIP) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
27)

AHHOTauus padoyeii MporpaMMsbl JTUCIUTLIMHBI
«be3onacHocTsb ku3HeAesaTeabHocTn» (b1.6.15)

1. Heap aucummimHbl: GopMupoBaHue NpodecCHOHATbHON KYJIbTYypbl 0€30I1aCHOCTH,
OJ KOTOpPOH IOHMMAaeTcs TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTH HCIIOJIB30BaTh B
npohecCuOHANBHON AESITETbHOCTH NMPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUN U HaBBIKOB
uis  obecrieyeHus: 0€30MaCHOCTH B cdepe MpodecCHOHANBHOW JesSTeIbHOCTH, XapakTepa
MBIIUIEHUs] M LIEHHOCTHBIX  OpHMEHTAalMi, TpU KOTOPbIX BOMNPOCH  0€30MacHOCTH
paccMaTpuBarOTCs B KaueCTBE MPUOPUTETA.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4YalOIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KEeH:

Obnadams cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbubiMu (I1K) komnerenusamu:

- CIIOCOOHOCTBIO MCMOJIb30BATh MPUEMBI MIEPBOM MOMOIIM, METO/IbI 3AIIUTHl B YCIOBUSAX
ype3BbryaiiHbix curyanuii (OK-8);

- CIOCOOHOCTHIO TPHMEHATh HABBIKM HCIOJb30BAHUS TEXHOJIOTMYECKUX OIepalui,
000py/10BaHUsl, HOPMAaTUBHBIX U METOJUYECKHX MaTepUaIOB MO TEXHOJIOTMYECKON MOArOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUN U CEPTUPHUKAIIMA OCHOBHBIX TUIIOB HAHOMAaTEPUAJIOB
Y HaHOCHCTEM HEOPraHW4YeCKOW W OpraHM4eCKOW MPHUPObI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’p030JIbHBIX ), BKIIIOYask HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, a TAKXKE U3JIEIUN
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Ha UX OCHOBE U IPOILIECCOB IMOJYYEHHs] C BJIEMEHTAMHU HKOHOMHUYECKOTO aHalIu3a U Y4eTOM
NpaBUI TEXHUKU O€30MacCHOCTH, MPOU3BOJICTBEHHON CaHUTApHU, MOKApHOH Oe30macHOCTH U
HopM oxpambl Tpyaa (ITK-6);

3Hamy:

-- OCHOBHbIE TeXHOC(EepHbIE OTMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKU;

-- XapaxkTep BO3ACHUCTBHs BPEAHBIX M ONACHBIX ()AaKTOPOB HA YEJIOBEKA U MPUPOAHYIO
Cpelly, METOAbl 3allUThl OT HHUX MPUMEHHUTEIHLHO K cdepe cBoel MnpodeccuoHaNbHOI
NeSITeIbHOCTH;

ymemy:

-- IICHTU(HUIUPOBATH OCHOBHBIEC OMACHOCTH CPeJIbl OOUTAHUS YETIOBEKA;

-- OLEHUBATh PHUCK HUX peaju3aluu, BbIOMpaTh METOJbI 3aIIMTHl OT OINACHOCTEH
MPUMEHHUTEIHHO K chepe cBoei mpodeCCHOHATBHOU NEATEIHHOCTH U CHOCOOBI 0OeCIeYeHUs
KOM(OPTHBIX YCIOBHM KU3HEIEATEILHOCTH;

enaodemsn:

-- 3aKOHOJATENIbHBIMH M TPAaBOBBIMH aKTaMU B 00JIaCTH OE30MACHOCTH M OXPaHbI
OKpY’Karolen cpenpl, TpeOoBaHUSIMH K O€30IMacHOCTH TEXHUYECKHX DErJIaMeHTOB B cdepe
npodeccCuOHANBHOM NesTeNbHOCTH;

-- CII0cO0aMH M TEXHOJIOTHSMH 3aIIUTHI B UYPE3BbIYAHBIX CUTYAIHAX;

--MIOHATUIHO-TEPMHUHOJIOTUYECKUM alnapaToM B 00JacTH 0€30MacHOCTH;

-- HaBBIKAMHU PAalMOHAIHN3AINH TPOGECCHOHATLHON IESATEILHOCTH C LENbI0 00eCTeueHus

0€30MMaCHOCTH U 3aLUTHI OKPYKAIOIIEH CPEIbI.

3. KparTkoe coep:kaHue JUCHUTIHHBI

1. Beenenue B OezomacHocTh. OCHOBHBIE TMOHSATHS M ONpefesieHusa. be3omacHoCcTh U
YCTOMUYMBOE Pa3BUTHE.

2. Yenosek u texHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMEHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCPEpHOU 0€30IaCHOCTH.

3. UnenTtudukanus u BO3JCHCTBHE HA YEIOBEKA BPEIHBIX M OMACHBIX (DaKTOPOB Cpeibl
obuTtanHus.

Knaccudukanus HeraTUBHBIX (AKTOPOB Cpelbl OOWUTAaHUS 4YelOBeKa. XHUMHUECKHE
HeraTUBHbIE (aKTOphl (BpeAHbIE BellecTBa). MeXaHWYECKUEe W aKyCTUYeCKHe KoJieOaHus,
BUOpalMst W IIyM. OJIEKTPOMAarHUTHBIE H3IMy4eHHs M moiis. MoHM3upyrole H3IydeHue.
Onextpudeckuii Tok. OmacHbie MexaHndeckue (Gpaxktopsl. [Iporeccsl rOpeHns U MOXKapOB3pPHIBO-
OTlacHbIE CBOMCTBA BEIECTB U MaTepuanoB. CTaTHYeCcKoe 3JIEKTPUIECTBO.

4. 3amuTa 4ejIoBeKa U cpebl OOMTAaHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPHUPOTHOTO,
AQHTPOIIOT€HHOT'0 ¥ TEXHOTE€HHOT'O IPOUCXOXKICHHS.

OCHOBHBIC TIPUHIIMITEI 3aIIUTHI. 3alIUTa OT XUMHUYECKUX U OMOJIOTHUECKUX HETaTHBHBIX
¢dakTopoB. 3amuTa OT JHEPreTHYEeCKUX BO3JeHcTBUN M ¢u3ndeckux mnosed. ObGecneuyeHue
0e30MacHOCTH  cucTeM, paboTaromMX T1OJ JaBieHueM. be3omacHOCTh  IKCITyaTaluu
TpyOONPOBOJOB B XMMHUYECKOW MPOMBINUIEHHOCTH. be3onacHas skcrtyaTanus KOMIIPECCOPOB.
AHaIM3 U OlEHNBAHNE TEXHOTCHHBIX W IPUPOIHBIX PUCKOB.

5. O6ecniedeHne KOMGOPTHBIX YCIOBUH IS dKU3HHU U JESITEIbHOCTH uesnoBeka. [lonsTue
KOM(OPTHBIX WM ONTHMAJIBHBIX YCIOBHA. MUKpOKIUMAT nmomenieHnid. OCBEIIeHNe 1 CBETOBas
cpeza B IOMEIIEHUH.

6. [lcuxodusnonornueckre u HProHOMUIECKIE OCHOBBI O€30MaCHOCTH.

[Icuxuyeckue mpoiecchl, CBOMNCTBA U COCTOSIHUSI, BIMAIONINE HA 0€30MacHOCTh. Buisl u
YCIIOBHS TPYIOBOU JAEATEIBHOCTH. DPrOHOMHYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BblyaiiHble CUTYallMH M METO/IbI 3aIIUTHI B YCIOBUAX UX pEaTU3aIIH.

O6mue ceenenus o UC. Tloxap u B3pbIB. ABapuu HA XUMUYECKH OMACHBIX O0BEKTaX.

Paguanmonnsie  aBapuu. Ilpubopbl panuanMoHHOM, XMMHUYECKOH pa3BeAKH U
JO3AMETPUYECKOTO KOHTPOJs. Upe3BbIYaifHbIE CHUTYalliM BOCHHOTO BpEMEHH. 3alluTa
HAaceJeHUs B UPE3BBIYAWHBIX CUTYalUsX. YCTOWYMBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB
HKOHOMHKH B UYPE3BBIYAHHBIX CUTYaIUIX.
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8. YmpaBieHue 6€301aCHOCTHIO KU3HEICATCTLHOCTH.

3aKkoHOJATENbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIPABIEHUS 0E30MaCHOCTHIO
JKU3HEACITSIIPHOCTH. DKOHOMHYECKHE OCHOBBI YIpPaBJICHHUS Oe30macHOCThI0. CTpaxoBaHUe
puckoB. ['ocygapcTBeHHOE yripaBieHuE 0€301aCHOCTHIO.

4. O0beM y4eOHOI JTUCIUIIHHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01as TPy10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
AyINTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,89 32
Jlabopatopubie pabotsl (JIP) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
Buja konTpoJsi: 3auer / 3k3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 4,0 108
AyYJAUTOPHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
JlaGopaTtopHsie padoTs (JIP) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
27)

AHHOTauus padoyeii MporpaMMsbl JTUCIUTLIMHBI
«Andopmaruka» (b1.5.16)

1. eapr aAUCHUIVIMHBI. TpuoOpeTeHHe Oa30BBIX 3HAHUW O COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHAX, a TAaKKe YMEHHH M MpPaKTHUYECKHX HaBBIKOB B 00JacTu
UHPOPMATUKH, HCIOIB3YEMBbIX TNPH PEIICHHH HAYYHBIX M NPAKTUYECKUX BBIYHACITUTEIBHBIX
3aJa4 CTY/ICHTaMH BCeX CHEeIMaIbHOCTEH.

2. B pe3yabraTe wu3y4YeHUs] IMCHUIUIMHBI O0Oy4YalOIIMiicd 1O mporpamMme
0akajaBpuaTa J0JI/KEeH:

Obnaoams cnenyrommumu o0ekynbTypHbIiME (OK), obmenpodeccuonanbupiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusMu:

- CHOCOOHOCTBIO IOHMMAaTh CYIIHOCTh W 3Hau€HHE HH(OpMalMM B PAa3BUTUHU
COBPEMEHHOT0 MH()OPMAILMOHHOTO O0IIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOILIUE B
3TOM IIpolecce, coON01aTh OCHOBHBIE TpeOOBaHUS MH(POPMAIMOHHON 0€30macHOCTH, B TOM
YHCIIe 3aIMUTHI rocyaapcTBeHHOM TaitHbl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA MOIYy4EHUS,
XpaHeHus, nepepaboTKu HHQOpMAalMM, HaBBIKM pabOThl C KOMIIBIOTEPOM KaK CpEeACTBOM
ynpasienus uapopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHPOpPMAIIUEH B TIIOOATBHBIX KOMITbIOTEPHBIX ceTax (OK-
16);

- CIIOCOOHOCTBIO MPUMEHSTh HAaBBIKM COOpa JAaHHBIX, U3YUCHHUsI, aHAIM3a U 0000IIeHUS
HaY4YHO-TEXHUYECKON MH(OpMAIK MO0 TeMAaTUKE MCCIEeOBAHUs, pa3pabOTKU U UCIOIb30BAHUS
TEXHUYECKOM JTOKyMEHTallud, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB II0  BOIIpOCaM
UHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIICHUIO
Hoy-xay (OITK-4);
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- CIIOCOOHOCTBIO pemaTh CTaHJAPTHHIE 33a4d MPO(EeCCHOHATBHOW NESITENbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyIbTyphl C IPUMEHEHUEM HH()OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMH M C Yy4eTOM OCHOBHBIX TpeOOBaHMN HH(MOPMAIMOHHOM
oe3onacuoctu (OITK-5);

- CHOCOOHOCTBIO HCIIONIB30BAaTh COBPEMEHHBbIE HH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIC
TEXHOJIOTUH, TJI00anbHble WH(GOPMAIMOHHBIE PECypCchl B HAayYHO-HUCCIIEIOBATEIILCKOM
JIEATEIIFHOCTH B 00JAacTH MaTepHaJOBEACHUS M TEXHOJOTMH HAHOMATEPHAJIOB M HAHOCHUCTEM
(IIK-1);

B pe3ynbTare 0CBOCHHUS TUCIUIUINHBI CTYACHT JTOJDKEH:

3HAMY:

- cBOMcTBa HH(POPMAIIMH, CIIOCOOBI €€ XpaHEeHUs U 00pabOTKH;

- CTPYKTYpY, IPUHLUIIBI paO00OThl U OCHOBHBIE BO3MOXXHOCTH DBM;

- TOIIOJIOTHIO U PXUTEKTYPY BBIUUCIUTEIBHBIX CETEH;

- IPUHIIUIIBI a/Ipecaliy 110J1b30BaTeNeH, KOMIIBIOTEPOB U pecypcoB B ceTu MHTepHeT;

- pa3nuyath U pacuu@poBsiBath [P — agpec, JoOMeHHOE UMS KOMITBIOTEPA;

- a TaKKe BIJIAJIETh HAaBBIKAMU CAMOCTOSTEIBHOTO PELIECHUS 3aJad Ha KOMIIBIOTEPE,
BKJTIOYAIOIIME TOCTAHOBKY 33Ja4M, pa3pab0TKy alropuT™Ma U OIEHKY ero 3¢ (HeKTHBHOCTH;

- CTPYKTYPY, IPUHLUIIBI paObOTHl U OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THIIbl AJITOPUTMOB, S3bIKH IPOrPAMMHUPOBAHUS;

- CTaHJapTHBIEC TPOrPaMMHBIE 0OecTIeueHus CBOeH MpodeccnoHalbHOM e TENbHOCTH;

- AJITOPUTMBI PELICHNs HEJIMHEWHBIX YPaBHEHUH;

- AJITCOPUTMBI OJTHOMEPHOM ONTUMHU3ALUU;

ymemp:

- MUCaTh ¥ OTJIAKUBATh IporpamMmel Ha VBA 1o pazpaboTaHHBIM alropuTMam;

- IPUMEHATh METObl MATEMATUYECKOM CTaTUCTUKU JJIsl PELLIEHUSI KOHKPETHBIX 3a/1a4;

- HUCIOJIb30BaTh TAKeThl NPUKIATHBIX MPOrpaMM NpHU AajbHEHIIeM OOy4YeHUU U
IIPAKTUYECKON AESITEIbHOCTH;

gnademsn:

- HaBbIKaMHM CaMOCTOSITEJIbHOTO pELIEHUS 3aJad Ha KOMIBIOTEPE, BKIIIOYAIOLINE
IIOCTAaHOBKY 3a/lauM, pa3pabOTKy alroputMa M OLEHKY ero 3(QQeKTUBHOCTH METOAAMHU
MaTeMaTUYeCKON CTaTUCTUKHU Ui 00paObOTKU SKCIIEPUMEHTA;

- METOJIaMHU PEAIM3aLUN AITOPUTMOB Ha KOMIIBIOTEpAX.

Kparkoe cogepskanue 1uCHMIINHBI

3.1. ApXHUTEKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

HCTOPUS Pa3BUTHUS BHIYMCIUTEIBHON TEXHUKHU U MEPCOHANBHBIX KOMIbIOTEPOB. KpaTkas
UCTOPHUSL Pa3BUTHUSI BBIUMCIUTENFHOM TEXHUKH W TMepcoHanbHBIX KommbioTepoB (ITK).
Beruucnurensnas mammHa ®on-Helimana w wmammnaa Teropunra. Paspaborku HopGepta
Bunepa;

apxutekrypa IIK, ammapatneie cpenacta IIK. HMcmonb3yemble CHCTEMBI CUUCIEHUS,
3JIEMEHThl MaremaTuuyeckod Joruku. OOmee npeacraBieHue o IIK M uX BO3MOXKHOCTSX.
OynknuoHanpHass cxema IIK, warucrpansHO-MOnynbHBIM —npuHOUN 1noctpoeHus 1IK.
Annapatnsie cpeacta [IK: mukponpouneccop, onepaTuBHas M K311 NaMsTh, BHEIIHSS MaMATh,
IIMHBI ajjpeca, KOMaHJ M JAaHHBIX, TaKTOBbIM reHeparop. [IpMHIUN OTKPHITON apXHUTEKTYpHI:
CHCTeMHas InHa, pa3psaaHocTb. [lepudepuiinsie yerpoiicrsa I1K: knaBuarypa, Mplllb, MOHUTOD,
npuHTep U 1p. OcoOeHHOCTH MpeACTaBIeHUs JaHHBIX HAa MalIMHHOM ypoBHe. [IpemmyiecTtBa
UGPOBOrO MpeICTaBIeHUs] HHPOPMALUU Tepe] aHAIOTOBBIM IPEJCTABICHUEM: BBICOKOE
KayecTBO 3alUCH U OTOOpakeHUs HHPOpMAIMH, MPOCTOTa M HAAEKHOCTb JYyOJIUPOBaHUS
(xormmupoBanusi) uHMopManuu 0e3 morepu KadecTtBa. CHCTEMBI CYHUCIEHHUS (AeCATHYHASI,
JBOMYHAsi, BOCbMEpPHYHAs, IIECTHA/ALIATEpUYHas), MpaBWiia MEepeBoJa W3 OAHOM CHCTEMBI B
JIpyryto. DJIEeMEeHThl MaTeMaTH4eCKOH JIOTMKU: MOHATHS (OpManbHOM JIOTUKH, OCHOBHBIE
JIOTUYECKHE OTeparuu U GopMyIIbl, JIOTHIECKHe OCHOBBI padoThI T1K;
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KOMIIBIOTEPHBIE CETH: TOIOJOTUM CETEeH, UX XapaKTepUCTUKHU. KoMmbloTepHas ceTb -
COBOKYITHOCTb KOMIIBIOTEPOB M PA3IMYHBIX YCTPOMCTB, 0OecreynBaromnX HH()OPMAIIMOHHBIN
OOMEH MEXJy KOMIIBIOTEpaMH B CETH 0€3 HCIOJIb30BaHUS KAKMX-JIMOO NPOMEXYTOUHBIX
Hocuteneil nadopmanuu. Tomosmoruu cereid: 3Be3AHAs, MIMHHAS, KOyblieBas. CeTu 3aKphITOrO
TUIA: JIOKAJbHBIC U pPACIpEeAEICHHbIE CETH, KOPIOpaTUBHbIE ceTU. [IporpaMMHO-TEXHUYECKOE
oOecrieueHue: aJanTep, KOTOPBIM yIpaBisieTCsl CHELMAIbHOM HporpaMmoi JpaiBepoMm;
ONEpaLlMOHHAs CHUCTEMa, YIPABJAIOINAs KOMIIBIOTEPOM, IPEAOCTABISAIOLIMM  PECypChI;
IPOTOKOJIBI - OCOOBIE S3BIKM, HA KOTOPHIX OOMEHHMBAIOTCS MH(pOpMAIMel KOMIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mobanbubie cetu pazmuunoro macmraba (WAN —WideAreaNet, MS
Network wu Internet). Bosmoxnoctu cetu WuTepHer. OnexkTponHas mnouta. JlocTynm K
uHpOpMaLMOHHBIM pecypcaM. Cucrema TenekoHdepeHUu. Axpecauuss M TPOTOKOJBl B
WHTepHer;

MyJIbTUMEMA — JUAJIOroBas KOMIIBIOTEPHAs cHcTeMa, 00eCcIeurBarolasi CHHTE3 TEKCTa,
rpaduky, 3ByKa, pe4d M BUACO. YCTPOHCTBa MyJbTHUMeAHA. TpeOoBaHUS K MYJIbTUMEAUHHBIM
CpeACcTBaM KOMIIbIOTEpPOB. PaciimpeHHble BO3MOKHOCTH 00pabOTKH, IpeoOpa3oBaHus, CUHTE3a
uHpopManuu (KOMIBbIOTEpHAs: aHUMAaNus, MOAU(pHUKaIKA N300paKEHHI, TpEXMEpHas Tpaduka).
MynbTumMenuiinple nporpaMmsel. IlporpamMMbl penakTUpOBaHMs, MOHTaXa 3ByKa M BHJEO.
Buneo-penakropsl, Moxynu crieuddGeKToB, MOHTAKHBIE CTYIAHH. DJIEKTPOHHBIC MPE3CHTAIHH
(ocHOBHBIEe BO3MOXXKHOcTH MS PowerPoint), sTambl co3maHus Ipe3eHTalMi, CTPYKTypa
MPE3eHTANN U OCOOCHHOCTH PAbOTHI C PEAAKTOPOM.

3.2. IlporpammHoOe oOecrieyeHHeE:

CTPYKTYpa OIEpAIMOHHBIX CHCTEM, MaKeThl MPHUKIAAHBIX nporpamm, MicrosoftOffice.
Knaccugukanus nporpaMmmubix cpecTB. CHCTEMHOE U IPUKIIAHOE IPOrpaMMHOE o0ecrieueHue
[1K. O630p onepannonusix cucreM (OC). [punimns cozpanus u coctaB OC: sapo, HHTEpdEiic,
npaiiBepel. Kpatkas xapaktepuctuka WINDOWS, monyneublii npuniun noctpoenus. Cpena
WINDOWS: oxHa, ux 3JIeMEHTBI, paboTa B MHOTOOKOHHOM pexkuMme. Pabora ¢ oObekramu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: cozmanue, nmepeMMEHOBAaHKE, KOIMPOBAHUE U
nepeMenieHrue o0beKTOB (MarnoK U SPJbIKOB), yaajdeHue o0bekToB. Kop3uHa U ee Ha3HaueHUE.
Hactpoitku WINDOWS: nata u Bpems, HacTpoiKa MBIIIH, dKpaHa. DIEMEHThl TEXHUYECKOTO
cepuca [IK: ycTaHOBKa OnepallMOHHOW CHCTEMBI, CO3/IaHUE MHIWBUAYATBHOW ONEpalMOHHON
cpebl MOJIb30BaTeNs, MOJJEpKKa LETOCTHOCTH MH(OpMAIUM, pacuIMpeHHe U MOJIEPHU3ALUSL
KOH(UTypaIHy anmapaTHbIX | MPOTPAMMHBIX CPEICTB

TexcroBbiit pegaktop WORD, penakTopsl MareMaTHMYECKHMX M XUMHUYECKUX (opmyil.
OcCHOBBI HUCHOJB30BaHUS NporpamMMm oOmIero Ha3HaueHus (KpaTkuil o0030p) Ha mpumepax
TekcToBoro penaktopa WORD, peaakTopoB MaTeMaTH4eCKUX M XHMHYECKUX (OPMYIL.
OcoOenHoctu TekctoBoro penakropa WORD. Bon u pegaktupoBanue tekcra. Konuposanue u
nepemelnieHrue 00bEeKTOB, pabora ¢ Tabmuuamu. Beibop Buzma, pasmepa mpudTa,
dbopmarupoBanne cuMBOJIOB U ab3aneB. Kommpoanue dopmata. OCOOEHHOCTH CO3daHUS
CChUIOK, oryaBieHud. Co3gaHue JTOKYMEHTOB pa3iW4HbIX (opM  (CTaHAAPTHBIX U
HECTaHAAPTHHIX). Vcrmomp30BaHMe pemakTopa MaTeMaTH4ecKux (OopMyal B TEKCTOBBIX
JOKyMeHTax. Penmaktop xumudeckux ¢GopMmys, Ha3HaYeHHME U OCOOCHHOCTH palOTHI.
KonmpoBanne xumuaeckux (OpMyi1 B TEKCTOBBIE IOKYMEHTEHI.

Cucrema ympasnenus 6a3zamu nanHeix ACCESS: co3manue monbs3oBarenbckux CYB/,
dbopmupoBanne 3amnpocoB, or4eToB W (popm. HHPopManmonneie cucteMbl. CHCTEMBI
ynpaBieHus: OaHkamMu M 0a3amMM JaHHbBIX. PensiuonHass mMonenb HaHHbIX. CTpyKTypa 3amucH,
MeTOABI JocTyna K uHpopmanuu. OOMeH maHHbIMU c¢ Apyrumu npunoxkeHusmu WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMH U AJEKTPOHHBIMU Tabnuuamu. Pensunonnas 6a3a nanusix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHeldh WHCTpyMEHTOB. Co3MaHME W OTKPHITHE 0a3bl JaHHBIX.
BBoa 1 penakTupoBaHue TaHHBIX B peXUME TaOJIMIIbI U peXUMe KOHCTpYKTOpa. DopMupoBaHue
3aIpocoB. 3ampoCkl MPOCTHIE U MHOTOTAOIMYHBIE, 3alIPOCHI ¢ yciaoBusMHU. Co3aHne OTYETOB U
dopm. Texnonmorus peanuzanuu npocrenmmx 3aaad cpeacrsamu CYB/] ACCESS.
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Pemenue BhuMcIMTENBHBIX 3amad ¢ ucnoiab3oBanuem EXCEL: o6Gpaborka Tabmui,
MOCTPOCHHE TpapuKOB M JUArpaMM, BBIYHCIEHHE MATPUYHBIX BhIpakeHUW. Ha3HaueHue
anexktpoHHbIx Tabmun (MS EXCEL). OcoGennoctu Ttabiumunoro mporeccopa EXCEL nu
MCIIOJIb30BAaHUE €r0 JIJIsl pelIeHUs MHPOPMAITMOHHBIX ¥ MHXXKCHEPHBIX 3a/a4. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AOGcomoTHas W OTHOCHUTENbHAs ajapecanus. BeineneHue sdeex,
nepeMenieHue mo padodemy aucry. Pacuer mo ¢opmymnam. Kommmpoanue popmymn. Ilocrpoenue
rpaduxoB. Pacuer ¢pyHKIIMOHATBHBIX 3aBUCUMOCTEN M MOCTPOCHUE TpaduuecKuX U300pakeHui
¢ wucnoip3oBanueM craHnaptHeix ¢(yakouii EXCEL u wmacrepa ¢ynkuumit. IToctpoenue
MOBEPXHOCTEH € MCIOIb30BaHUEM MacTepa auarpamm. Pabora ¢ tabnunamu. @opMatupoBaHue,
opopmnenne Tabmum. YwuciaoBele W MONIb30BaTelbckue (Gopmarel. CBOAHBIE TaOJHUIIBL
[Toctpoenue auarpamm. Pa3paboTka u peanuzanus NpOCTEHIINX aITOPUTMOB C UCIOJIB30BaHUEM
Bo3MokHOCcTel EXCEL(HaxoxaeHne MakCUMalIbHOTO (MUHUMAIIBHOTO) SJIEMEHTa BEKTOpa U
MaTpHULIbI, HAaXOXKICHHE CYMMbl 3JIEMEHTOB BEKTOpa M MATPHUIlbl, BBIUYUCICHUE MATPUYHBIX
BBIPAXECHUI).

3.3. AJITOpUTMBI 1 OCHOBBI TPOTPAMMUPOBAHUS:

AnTopuTMBI, TUTIBI AITOpUTMOB. [ToHSTHE anroputMma u ero cBoiictBa. CriocoObl 3anucu
aNropuTMOB. MOAYNBbHBIN MPUHIUI TOCTPOSHUS AITOPUTMOB U MIPOTPAMM.

XapaKkTepUCTUKH SA3BIKOB MporpaMMupoBanus. OCHOBHBIE CTPYKTYPbl W TIPUHITUTIBI
CTPYKTYpHOTO MporpamMMupoBaHusi wumocTpauus. CTpyKTypHOE NpOrpaMMHUpPOBaHUE, €ro
ocobeHHOCTH. TexHosorus OOBEKTHO-OPUEHTHUPOBAHHOIO IMPOTPaMMHPOBAHUS; CBOMCTBA
A3BIKOB: HAcleZIOBaHUE, MHKANCYIALUS, MOTUMOPPu3M. [TOHATHS S3BIKOB: KJIACCHI U OOBEKTHI.
DBOJIOIUS U KIacCH(PHUKAIUS S36IKOB IPOrpaMMUpOBaHusl. [IOHATHS TPaHCISAIIUU, KOMITHIISIINY,
UHTEpIpEeTallui, UX pas3nuuus. ba3oBble anropuTMUYeckue KOHCTPYKIMH (CJelI0oBaHuE,
BETBJICHHE, TOBTOPCHHE), MPUMEpPHl WX peanu3anuud. OCHOBHBIE KOHCTPYKIIHMH SI3BIKOB
POrpaMMUPOBAHUA. SI3BIKH IPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS.

BbruncnuTenbHble alropuTMbl M IIpOrpaMMHbIe peanu3auuud Ha VBA 1m1s oOpaboTku
uHpopmanuu Ilponecc pemenus 3agad Ha kommbloTepax. [IporpamMmmupoBanue Ha si3pike VBA:
OCHOBHBIE ONEPATOPHI SA3bIKA, MPOIEeNyphl U GyHKIUHU. Pa3paboTka u peanu3anus MpoCTEHIINX
IropuTMOB 00paboTkKH HH(pOpManuu (pelieHne 3agad ¢ OJHOMEPHbIM M MHOTOMEPHBIM
o0beMoM MHpopManun). YuciieHHble METObI aHAJIN3a OJHOIO HETMHEHHOr0 YpaBHEHMSI: TOUCK
KOpHEeH, pelieHue 3aJadyd OJHOMEPHOW ONTUMHU3alMU (HAXO0XKJACHHE TOYeK MaKcuMyma |
MUHUMYMa (QYHKIUH). MeToabl CTaTUCTUYECKONH OOpabOTKH pe3ylbTaTOB HM3MEpPEHUN OIHOMN
BEJIMUMHBI: BEIYUCIICHUE TOUEUHBIX (CPEeIHEro, AUCTIEPCUH, CTAaHAapTa) U MHTEPBAIBHBIX OLIEHOK
CIIy4ailHON BEJINYMHBI.

3.4. 3ammra nHGOpPMaLUH:

AJNTOPUTMBI 3aITUTHI HHPOPMAITUU: METOJIBI 3aIIUThI, KOMITBIOTEPHBIC BUPYCHI U O0pbOa
¢ HumH. [loHSATHE O0E€30MaCHOCTH KOMIMBIOTEPHOW HMH(OpPMAIMU: HAJIEKHOCTh KOMIIBIOTEPA,
COXPAHHOCTh JIaHHBIX, 3allUTa OT BHECCHUS W3MCHCHHHA HEYIMOJHOMOYCHHBIMU JIUIIAMH,
COXpaHEHHME TalHBl TMEPEeNuCKH B DIEKTPOHHON ceTH. MeToapl peanu3aluil  3alUuThl
uH(pOpMaNMU: TPOrpaMMHBIC, amnmapaTHbIe, OpPTaHW3aIMOHHBIC. VCTOpUS BO3HUKHOBEHUS
BUPYCOB U aHTHBUPYCOB. CIIOCOOBI 3apakeHus, 3alUThl U 00phOBI ¢ Bupycamu. OcobeHHOCTH
paboThl aNTOPUTMOB BHUPYCOB: PE3UACHTHOCTb, TMOJUMOPPUYHOCTE H caMoIIH(pOBaHHE.
KomneroTepHbsle BUpYCH, X cnenuduka u aHTUBUpycHBIe nporpammbl (Kacnepckuit, Dr. Web,
Avast, AVG). CrnocoObl mudpoBaHus W mepenayr MHPoOpManuu Ha JadbHUE PACCTOSHUSA.
OTKPBITHIN 1 3aKpBITHIN KITt0uM mudpoBanus. [ledparmeHTamnus qucka.

4. O0beM yueOHOW JUCUMIIJIMHBI

Bunast yueOHoM paboTh B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 1,33 48
JlaboparopHbie padboTs (JIP) 1,33 48
CamocrositeabHas padora (CP): 1,67 60
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Buj koHTpOJIsI: 3a4€T / IK3aMeH ‘ 0,0 ‘ 3auer

Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
Oo0mas TPy10eMKOCTh JUCIHILJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSI: 1,33 36
Jlaboparopusie paboTsl (JIP) 1,33 36
CamocrositesibHas padora (CP): 1,67 45
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer

AHHOTauus padoyeii NporpaMMsbl JMCHUTIMHBI
«MarepuaJioBeenue u 3ammra ot koppozun» (b1.b.17)

1. ey nucUMIIMHBI:

- IPUOOpETEHNE CTYICHTaMU 3HAHHH, IO3BOJISIOIIUX OLICHUBATh IOBEIEHHE MaTepHaIOB
B YCJOBMSX OJKCIUIyaTallMd, BBIOMpATh MaTepual U TEXHOJIOTHIO €ro oOpabOTKU C LEJbI0
IOJY4YEeHUsl 3aJJaHHOM CTPYKTYpbl M CBOMCTB, 00ECHEUMBAIOIIMX BBICOKYIO HAJEKHOCTb M
JOJITOBEYHOCTDH U3JICIIHIA,

-03HaKOMJIEHHE CO Ccroco0aMu OLIEHKM M TPOrHO3MPOBAHMUS  IKCIUTyaTal[MOHHBIX
CBOICTB COBPEMEHHBIX MAaTEPHUAJIOB;

- U3y4€HUE METOJOB U CPEJICTB HCIBITAHUM U IUArHOCTUKHU COBPEMEHHBIX MaTepHUasIOB;

- O3HAKOMJICHHE C TEXHOJOTMSIMH IPOMU3BOJCTBA TIOTOBBIX HM3JIEIMM Ha OCHOBE
COBPEMEHHBIX MPOMBIIIIEHHBIX MaTEPHUAJIOB.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OO0y4YalOIMiici 1O mporpamMme
0akaJjlaBpHUaTa J10JI7KeH:

Obnadamye cnepyromumu o0mekynbTypasiMu (OK), obmenpodeccuonansupivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMsAMMU:

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
JUCLMIUIMH, JAMCUUIUIMH OO0INenpoecCHOHAIBHOIO IMKIa B 00beME HEOOXOIUMOM B
npoecCHOHANBHOM  JESITETbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HayK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pe3yJbTaTOB MAaTEMaTHYECKOI'0 aHalu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

— CHOCOOHOCTBIO pelllaTh CTaHJAPTHBIE 3a/aud MPO(PECCHOHATBHON JEsITEeIbHOCTH Ha
OCHOBE MH(OpMalMOHHON 1 Oubnuorpaduyeckoil KyabTyphl C IpUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4EeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHON
6e3omacuoctu (OITK-5);

- CIOCOOHOCTBbIO HCHOJIb30BAaTh COBPEMEHHbIE HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, T[JI00anbHble HH(GOPMAIMOHHBIE PpECypchl B HAayYHO-HUCCIIEIOBATENILCKOM
JESTEIbHOCTH B 00JIACTH MaTepUalOBEIEHUS U TEXHOJOTMU HAHOMATEepHalOB U HAHOCHCTEM
(TIK-1);

3HamMb:

- OCHOBHBIE KJIACChl MaT€pPHAJIOB M0 Pa3IMYHBIM IIPU3HAKAM;

- CTPYKTYpY, COCTaB U CBOWCTBa ((puU3MUECKHE, XUMHUYECKHE, DKCIUTyaTallMOHHBIC)
OCHOBHBIX (DYHKIIMOHAJIBHBIX MaTepHaJIoB;

- TEXHOJIOTHH MOJIY4eHUs U 00pabOTKN OCHOBHBIX ()YHKIIMOHATIBHBIX MATEPHAJIOB;

- NPUHLMIIBI BBHIOOpPA W COYETAHUS  PA3NUYHBIX (DYHKIIMOHAJIBHBIX MaTE€pUATIOB B
IIPOMBIIIIEHHBIX YCIOBUSX;

ymems.

- CpaBHHBATh pa3iuyHble (YHKIUOHAJIBHBIE MaTepHalbl MO TEXHOJOTUYECKUM U
HKCIUTYaTal[MOHHBIM TTOKA3aTeNsAM;
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- OCYWIECTBIATh BHIOOpP  (YHKIMOHAJIBHOIO MaTepuana sl 3aJaHHbIX YCIOBHH
IKCIUTyaTal1Hy;

- NPOTHO3MPOBATh  IIOBEACHUE PAVIMYHBIX  (YHKUHMOHAIBHBIX MAaTEpUaJIOB IpHU
IKCILTyaTal1H;

BIAOemb:

- METO/IaMU aHaJIM3a CBSI3U CBOMCTB MaTepHajia C €ro COCTaBOM U CTPYKTYpOii;

- HaBbIKaMM U YMEHHUEM OpraHM3alliy U MPOBEICHMs TOKCcKa HH(OpMALMK O MaTepuaiax
C 3aJJaHHBIMU CBOMCTBaMH € HUcloiab3oBanueM pecypcos HTb u Matepuer-pecypcos.

3. KpaTkoe cofep:kaHue JMCHUIINHBI

MarepuanoBe/ieHue KakK HayKa: IEJIH, 3aJaud W 3HauYeHue IuCHMIUIMHBL OO0mue
TpeOOBaHUs, MpeabsBIsAEMble K MaTeprajaM B 3aBUCUMOCTH OT YCJIOBMH HMCIIOJIb30BAaHUS WU
JKcILTyatauuu. PasButue Hayku o martepuanax. Poilb pyCCKHX YYEHBIX B Pa3BUTHMU HayKH.
JlocTrkeHust B 00JIaCTH CO3/1aHUSI HOBBIX MaTEpHAJIOB, UX NPUMEHEHUs. 3HaUeHUEe MaTepualloB
B Pa3BUTUU XUMHUKO-TEXHOJOTHYECKUX MIPOLECCOB U 00ECIIEYeHUH UX OE30IaCHOCTH.

OcHOBHBIE TIOHATHS O CTPOCHHH, CTPYKType M CBOWCTBAaxX MaTepuanoB. MeToxbl
U3Y4YEHHs CTPYKTYpbl M CBOWCTB MarepuaynoB. CrtpoeHne MarepuanoB. OCHOBHBIE THIIbI
KPUCTANTMYECKUX pemeTok. Kiaccuduranus KpUCTAUIOB 1O THMAM CBS3H. AHHU30TPOIUS
CBOWCTB KpHcTaioB. CTpoeHHE peanbHbIX KpUCTALIOB. JleeKThl pearbHbIX KPUCTAIUIOB U HX
BIIMSIHME HA CBOMCTBA METAJUIOB U CIutaBoB. CBoiicTBa quciokanuid. Kpucramimzanus MeTaaioB
n cmaBoB. CamMonpou3BosibHas KpucTtaumzanus. HecamornpounsBoiipHas KpuCTaIM3aLuUs.
AmopdHbIe MaTepHabl.

OU3NKO-XUMUYECKUE OCHOBBI MaTepuanoBeieHns. OCHOBBI TEOPUH CILIaBOB./luarpaMmmbl
COCTOSIHUS CIUIaBOB. TepMHHBI U ompeneneHus. [luarpammsl - «COCTaB-CBOMCTBO». Da30BbIid
COCTaB CIUIABOB. 3aBUCUMOCTb MEXJYy CBOMCTBAMH CILIAaBOB U THUIIOM JHarpaMMbl COCTOSIHUS.
[Tpasunio H.C. KypnakoBa. CpoiictBa matepuanoB. Ilokazatenu coiicTB. Krnaccuduxamus
CBOWCTB. MexaHuyeckue, (pU3NYeCKHe, XUMUYECKUE, HKCIUTyaTallMOHHbIE M TEXHOJIOTHYECKHE
cBoiicTBa MaTtepuanoB. IlokasaTenn MEXaHMYECKMX CBOWCTB, ONPEIEIAEMbIE IIPU CTATHUECKUX
UCTIBITAHUAX Ha pacTsDKeHUe U M3rub. MeTo bl onpeiesieH s TBEPI0CTH MaTepHUasoB.

Mertannnueckue marepuansl. JKene3o u craBel Ha ero ocHoBe. CTanu M YyTyHBI.
Kenesoyrnepoaucreie craBbl. CTPYKTYphl CIUIaBOB JK€J1€30-yriiepos. JluarpaMMmbl COCTOSIHUS
xKene30-eMeHTUT. KOMMOHEHTh, (a3bl UM CTPYKTYPHBIE COCTaBIISIIOIIME CTajlled M OenbIxX
YYT'yHOB.

KoHcTpyKIInoHHBIE METaNIMYeCKUEe MaTepraibl. YTIEPOJUCTbIE U JIETUPOBAHHbBIE CTAJIH.
Knaccudukanus craneil, onpeneneHne MOHATHS KadecTBa cTaidu (TpeOOBaHHSA K KayecTBY).
BausiHue yriepoga M MOCTOSHHBIX (TEXHOJOTMUYECKHX) MpUMeceld Ha KaueCTBO CTalld, METO/bI
yAy4IIeHUs KadecTBa CTadu (MOBBIIIEHWE €€ KOHCTPYKIMOHHOM NpOYHOCTH). BrausHue
JETUPYIOIIUX 3JIEMEHTOB HAa CBOMCTBA CTalu. J[MarpaMMbl COCTOSIHMS SKEIE€30-JIETMPYIOIIHN
anemeHT.  KoHcTpykumoHHele — crand.  MHcTpymeHtansHble  cranu.  Knaccudukanums
YIIIEPOAUCTBIX U JIESTUPOBAHHBIX CTAJIEH.

Teopus u npakTUKa TEPMUYECKOH M XUMHKO-TEPMUYECKOH 00pabOTKM METasioB U
cruaBoB. [Ipupoaa, MexaHU3M M YCIIOBUS NMPOTEKAHMS CTPYKTYPHBIX NPEBpAIICHUN B CTaJH.
Buner tepmudeckoil 06paboTku cranu. BnusiHue Tepmuueckoil oOpabOTKM Ha MEXaHHUYECKHe
cBoiicTBa cTanu. PuU3NYEeCKHe OCHOBBI XUMHUKOTEpMHUYEeCKOW o00pa®oTku. Buuel u cnocoOsbl
nemeHTauuu. JAuQy3rnoHHOE HACBIIIEHUE MOBEPXHOCTH HEMeTallaMu. A30THpPOBaHHE CTaJH.
Huddysuonnas wmeraumsanus. MoHHas xumuko-tepmuueckas oOpabOotka. IlepcriekTuBbl
pa3BUTHS XUMHUKO-TepMHUecKoil 00paboTku. {uddysnonHoe ynanenrue npumecen.

L[BeTHBIC METAJUIBI U CIUIABBI Ha UX OCHOBE. OOIIas XapaKTepUCTHKA U KiaccuuKanus
MeIHBIX cIaBoB. JlaTyHu, OpOH3bI, MEIHO-HUKEJEBbIE CIUIaBbl. AHTH(QPUKLIUOHHBIE
MeTtajuinyeckue — marepuanbsl.  OOmas — XapakTepuCTHKa  alIOMMHUEBBIX  CILJIaBOB.
Jedopmupyembie alllOMUHUEBBIE CIUIABBIL, JIUTHEBBIE ATIOMUHUEBBIE CIUIABhl. [ paHyIMpoBaHHBIE
cruaBel. OOImas XapakTepuCcTUKa MarHMEBBIX cIIaBoB. JleopMupyemble MarHUeBbIE CILIaBBI.
JIuTheBblE MarHueBbIE CIUIABBI. BIiMsHUE JETMPYIOLIMX IEMEHTOB CTPYKTYpPY M Ha CBOMCTBA
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TUTAHOBBIX CIJIaBOB. bepmiuii u crutaBsl Ha ero ocHOBe. TyroriaBKkue METajulbl U CIUIaBbl Ha
UX OCHOBE.

Hemeramnuueckue wmartepuasipl. Marepuansl Ha OCHOBE  BBICOKOMOJEKYIISIPHBIX
coenuHeHuil. CTpoeHHE W CBOMCTBAa NOJUMEpPOB. TepMOpeakTUBHBIE M TEPMOILJIACTUYHbBIC
nonumepbl. CTpoeHue M cBoiicTBa rmiactMacc. OCHOBHBIE Pa3HOBUIHOCTH IMPOMBIIIICHHBIX
MOJIMMEPOB M IIJIACTMACC. APMHUPOBAHHBIC TMOJIUMEPHBbIE MaTepuaibl. [a30HANONIHEHHbBIC
MJIACTMACCHI.

Kepamuueckue wmarepuanbl. KOHCTpYKIIMOHHAs, WHCTPYMEHTaJbHAs U TEXHHUYECKas
kepamuka. Heopranuueckoe crekio. Kmaccudukamuss cTexosl MO Ha3HAYEHUIO W 00JIACTH
npumenenus. Cutauisl. ['padgut. Acobect. CBoicTBa M 007aCTH IPUMEHEHUS.

Kommnozunmonnsie wmarepuansl (KM). OOmas xapakTepuCTUKa KOMITO3UIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouenusle KM, cnoucteie KM,  BosokHucteie  KM.
Komnosuimonnele Martepuajibl Ha METAUIMYECKOM M HeMmeTauinueckod ocHoBe. CAII
(cieyeHHblE  aMOMHHHUEBBIE TOpouiku). Kepamuueckne KOMIO3UIMOHHBIE MaTEpHUAbL.
['uOpuHBIE KOMIO3UIIMOHHBIE MAaTEPUAIIBI.

DKOHOMHYECKH 00OCHOBAHHBIN BBIOOpP MATEPUAIOB JJIsI KOHKPETHBIX IIEJICH.

Br100p KOHCTPYKIIMOHHBIX MaTE€PUAIOB JIJIi KOHKPETHOTO TEXHOJIOTHUYECKOTro MpoIiecca.
Kputepun u anroputM BbBIOOpa KOHCTPYKIIMOHHBIX MAaTEPHANOB. OJKOJOTUYECKHUE aCHEKThI
MaTepHUaJIOBEICHUSI U 3aIUTHl METAJUIOB OT KOPPO3HH.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHBIX B akanem.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSL: 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3austus (113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunpt yueOHoi paboThI B 3agerHbBIX B actpon.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
[Tpaktueckue 3austus (I13) 0,44 12
CamocrositeabHas padora (CP): 1,67 45
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Cranpapruszanus u ceprupuxanus» (b1.5.18)
1. Heab QMCHMIIMHBI: TPUOOPETEHUE CTYIEHTAMU 3HAHWN 1O OCHOBaM METPOJIOTHH,
CTaHIAPTU3AINH, CEPTUPHUKAIIMN U YIIPABICHUS KA9Y€CTBOM.
2. B pe3yabraTe wu3y4YeHUsl IUCHMILUIMHBI 0O0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:
Obnadame cnenyrommmu  o0mekynbTypHbiMu  (OK), obmenpodeccuonansupivu  (OIIK) u
npodeccuonansubiMu (I1K) komnereHnuaMu:
- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHMSI MAaTEMAaTUUYECKUX M €CTECTBEHHOHAYYHBIX
JTUCHUTUTAH, JUCIUIUIMH  O0IIenpopecCHOHaIbHOTO IMKIa B 00beME HEOOXOIUMOM B
npoeCCUOHATBHONM ~ JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
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pa3paboOTaHHBIX B HHMX IIOJXOJOB, METOJOB M PpE3yJbTaTOB MAaTE€MaTHYECKOI'O aHalu3a U
MO/JICITMPOBAHHUSI, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOTO recnenoanus (OIMK-1);

- CHOCOOHOCTBIO IPUMEHSTHh HAaBBIKM HCIOJb30BaHUS IPUHLUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCIBITAHUNW M JMArHOCTUKHM HW3JEIMM W3 HAHOMAaTepHaloB U
IPOLIECCOB HX IPOM3BOJACTBA, OOpabOTKM M MOAM(UKALMK, BKIOYAs CTaHJApTHbIE U
ceprudukanuronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO IPHUMEHSTh HABBIKM HCIOJb30BaHUA (1OJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, IIPOTHO3UPOBAHUS U ONTHUMM3ALMHU TEXHOJOTMYECKUX IPOLIECCOB U
CBOIICTB HAHOMATEPHAJIOB, CTAHAAPTU3ALUH U cepTUUKanun MaTtepranoB u npoueccos (I1K-4);

- CIOCOOHOCTBIO NIPHUMEHATH HABBIKM MCIIOJIB30BAHUSI TEXHOJOIMUYECKHUX OIEPALUM,
000py10BaHUs, HOPMAaTUBHBIX U METOAMUYECKUX MATEPHAJIOB 110 TEXHOJIOI'MYECKOM MOJIrOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMA OCHOBHBIX THUIIOB HAHOMATEPUAJIOB
U HAHOCHCTEM HEOPraHWYECKOH M OpraHM4YecKOW HMpUPOb! (TBEPIABIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKJIIOYAsl HAHOIIJIEHKM MU HAaHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, a TAK)KE U3AEIINN
Ha UX OCHOBE M IIPOLIECCOB IMOJYYEHHUS C 3JIEMEHTaMHM SKOHOMMUYECKOIO aHaliM3a U y4eToM
NpaBUI TEXHUKU O€30MacCHOCTH, MPOU3BOJICTBCHHON CaHUTApHHU, MOXKApHOH Oe30macHOCTH U
HopM oxpanbl Tpyaa (ITK-6).

3. KpaTkoe cojep:kaHue JMCHUILINHBI:

1. Benenue
[Ipeamer merposorum, cranapTu3auu U ceprudukanuu. KpaTkue ncTopuyeckue CBEACHUSI.
3agauu ¥ MECTO Kypca B ITOJArOTOBKe OaKajlaBpa TEXHUYECKUX HaYK.

2. OCHOBBI METPOJIOTHH
Mertposorus - Hayka 00 nu3MepeHusx. Posib u 3HaueHue U3MEPUTETbHON TEXHUKU U METPOJIOTUU
B TOBBIIICHUH KadecTBa mNpoayKnuu. OCHOBHBIE TOHATHUS B 00JacTH METPOJIOTHH.
Knaccugukanus unsmepenuil. OcHOBHblE (U3MYECKHE BEJIMYMHBI, U3MEpsAEMble B XUMHHM U
xumuueckon TexHosoruu. CpencrtBa u3MepeHM M ux Buabl. [lorpemHoctd u3MepeHHi.
[IpaBoBbIE OCHOBBI METPOJIOTMYECKOH neATesbHOCTH. OTBETCTBEHHOCTh 3a HapylIeHHE
3aKOHOJATENLCTBA 110  METPOJIOTMH. [ ocynmapcTBeHHass ~ METpOJOrHYecKas — CIyxoa.
MesxayHapoiHasi METPOJIOTUS.

3. Crannmapruzanus
CymHoCTh CTaHIApTU3allMM M ee poib B oOecrieyeHMH 3((HEKTUBHONW XO3sCTBEHHOM
nestenibHOCTH. OCHOBHBIE TOHSATHS M OIpeaeieHuss B o0JacTH cTaHiapTu3anuud. MeTosl
cTangaptu3anuu. HopmaTuBHbBIE JOKyMeHTHl 1Mo craHaaptu3aumu. Cranpaptusamus B PO.
['ocynapctBennas cuctema crangaptuzanuu (I'CC).

CranpapTuzanus B pa3auuHbIXx obnactax. Crangaptusanus u skojorus. CtaHnapTusanus yciyr.
CrangapTuzanys B XMMUYECKON IPOMBILIUIEHHOCTH. MexXnyHapoaHas CTaHAapTU3aLus.

4. OCHOBBI yIIpaBJIEHUS] KAYECTBOM

[lenu u 3agaun yrnpaBieHUs] KaYECTBOM B YCIOBMSIX PHIHOYHON AKOHOMUKU. OCHOBHBIE MTOHATHS
U olpeneneHuss B 00JacTH ympaBieHHs KadecTBOM. KadecTBO M KOHKYpEHTHOCHOCOOHOCTh
NPOAYKIIMH. DKOHOMUYECKHE MTPOOIeMbl KayecTBa.
VYnpasnenne kadectBoM B Poccuiickoit @enepannn. KoHTposb kauecTBa M €ro pa3HOBUIHOCTH.
Bocemp mnpuHIMNoOB MeHemkMeHTa KadecTBa. CTaTHCTUYECKHME METOJbI, HCIOJb3YyeMble B
YIPaBICHUM KAa4eCTBOM. YIPABIEHUE KAa4eCTBOM B XHMHUYECKOM IPOMBILIUIEHHOCTH.
VYrpaBneHne KadecTBOM Ha MeXAyHapoAHOM YypoBHe. CraHiapTu3alnus W yIpaBlIeHHE
KayeCTBOM.

5. Ceptudukanus

OcHOBHBIE 3ajaud cepTU(UKAUKN, TePMHUHBI M MOHATHA. OOs3aTenbHass W J10OpPOBOJIbHAS
cepruduxanus. Poib cepTudukanuu B o0ecrieueHny KayecTBa MPOyKIIUU U YCIIYT.
OcHoBHBIE TNpUHUIUIBI cepTudukanuu. [lopsnok W mpaBuia NPOBEACHHS CepTHPUKALUU
npoaykuuu. Opransl no ceptudukanuu npoaykuuu. cneirarensusie tadbopatopuu. CUcTeMbl U
cxeMbl ceptudukanuu. CucTtemMa aKKpeIUTAlMW HCHBITATENIbHBIX JlabopaTopuil. 3HaK
COOTBETCTBHUSL.
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[IpaBoBbie ocHOBHI ceptudukanuun B Poccuu. Ceprudukanus Ha MEXKIyHAPOJIHOM YpPOBHE.
Ceprudukanus cucreM obecriedyeHus KauecTBa. DKojoruueckas cepruduxanus. Ceprudukanus
IPOAYKIMH B 0071aCTH XUMHUYECKOW TEXHOJIOTHH.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetnrix | B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 2,0 72
AYJIUTOPHBIE 3aHATHSI: 0,89 32
Jlexuuu (Jlek) 0,44 16
ITpaktnueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer
Bunast yueOHoIi paboThI B 3aueTHbIX B actpon.
€AMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY ILIAHY 2,0 o4
AYJAUTOPHBIE 3aHATHSI: 0,89 24
Jlexumu (Jlek) 0,44 12
[TpakTnueckue 3austus (I13) 0,45 12
CamocrositesbHas padora (CP): 1,11 30
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«Komno3uunonubie Mmarepuaab» (b1.5.19)

1. Heab AUCHMIUIMHBI: O3HAKOMUTH CTYICHTOB C OCHOBHBIMU THUIIAMH COBPEMEHHBIX
KOMIO3UIIMOHHBIX MaTEPUAJIOB, UX (PU3NKO-XUMUYECKUMHU CBOMCTBAMH U METOJIaMU TOTy4EHUS,
MOKa3aTh MEPCIICKTUBHBIC HAIIPABJICHUS PA3BUTHS KOMIIO3UIIMOHHBIX MaTEPUATIOB.

2. B pe3yabtare mu3yyeHMs [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyronmumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIMOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMATHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCHUILINH, JUCHUIUIMH 00menpodeccuoHaIbHOTO IHKJIa B 00ObeMe HEoOXOJAMMOM B
npoecCHOHANBHOM  JESITeNTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX TMOJXO0JOB, METOJOB W Pe3yJbTaTOB MAaTEMaTHYECKOTO aHaiu3a |
MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepUMeHTanbHoro uccienoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHSITH OCHOBBI METOJIOB HUCCIEAOBAHUS, aHATN3a, TUAarHOCTHKU U
MOJICJTMPOBAHUSI CBOWCTB HAaHOMATEPHAIOB W HAHOCHUCTEM HEOPTraHMYECKOW U OpraHu4ecKou
MPUPOJIBI, B TBEPAOM, KUIAKOM, TeIe00pa3HOM, a3pPO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOIIJICHKU
Y HAHOCTPYKTYpPUPOBAHHBIC TTOKPBITHSI, BHYTPEHHHE U BHEIIHUE TPAHUIIBI pa3zena ¢as, a Takke
(GU3MUECKUX U XUMUYECKUX MPOIIECCOB B HUX MK ¢ uxX ydactueM (OIIK-3);

- CIOCOOHOCTBIO HCIOJIb30BaTh COBPEMEHHBIE WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, TJ00anbHble HWH(GOPMAIMOHHBIE pPEeCcypCchl B  HAyYHO-HCCIEI0BATEIbCKOU
JIESATETLHOCTH B OOJACTH MAaTEpUAJIOBEACHHUS U TEXHOJOTMHM HAHOMATEPUAJIOB W HAHOCHUCTEM
(IIK-1);

- CIOCOOHOCTHIO TIPUMEHSATH OCHOBHBIC THIBI HAHOMATEPUAJIOB W HAHOCHCTEM
HEOPraHMYECKON (METaJUTMUeCKUX W HEeMETAUTMYEeCKHX) W OpraHu4ecKod (MONMMEpHBIX U
VIJIEPOJIHBIX) TPUPOABl  (TBEPABIX, IKUIKUX, TeEIe0Opa3HBIX, ad’dpPO30JbHBIX), BKIIOUAs
HAHOIUJICHKA ¥ HAaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, AJIS PEIICHUS MPOW3BOJCTBEHHBIX 3ajad,
BIIQJICHUEM HAaBBIKAMH BBIOOpA ATHUX MaTEPHAIOB I 3aJaHHBIX YCIOBHUU HKCIUTyaTalllu ¢
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y4eToM TpeOOBaHUI TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX mochencTBuil ux npumenenus (I1K-5).

3Hamy:

- OCHOBHBIE TUITbI KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

- (pu3uMKO-XUMHUYECKHE OCHOBBI CO3/IaHUS KOMITO3UI[HOHHBIX MaTEpUaJoB;

- OCHOBHBIC XapaKTEPUCTUKU U CBOMCTBA KOMIO3WLMOHHBIX MATEPHAIOB PA3ITUUYHOIO
Ha3HAYCHMUS;

ymemy:

- BBIOMPATh KOMIIO3UIIMOHHBIE MaTepUabl 111 KOHKPETHBIX LIETIei;

enademn:

HABbIKAMHU AaHAJM3a HAyYHO-TEXHMYECKOH IuTepaTyphl B 00JaCTH KOMIO3UIIMOHHBIX
MaTepuasos;

METOJIaMU  MPEJCTABICHUS JUTEPATypHBIX U OKCIEPUMEHTAIBHBIX CBEIECHUH O
CBOMCTBaX, METOJaX MOJXYYCHHUSI B OOJIACTSAX MPUMEHEHUS HAHOMATEePHAIOB U HAHOCTPYKTYD B
BUJIE pedeparoB, OTYETOB, JOKIIAJOB U MTPE3ECHTAIIHII.

3. KpaTkoe conep:kaHue TUCHUILIHHBI

1. O6mas xapakTepucTUKa KOMIIO3UIIMOHHBIX MaTepuanoB. B3anMoaelicTBre MaTpUIlbl U
HaIOJHUTEJIS.

2. lucniepcHO-yMpOYEHHBIE, CIOUCThIC, BOJIOKHUCThIE KOMITO3UIIMOHHBIE MATEPHAIIBI.

3. KoMno3unoHHble MaTepralibl Ha METAIUIMYECKON U HEMETAJUINYECKOM OCHOBE.

4. CAII (cneyeHHBIEC aTIOMHUHHUEBBIC TIOPOIIIKH ).

5. Kepamnueckue KOMITIO3UIIMOHHBIE MAaTEPHUAIIBI.

6. ['uOpuHbIe KOMITIO3ULIMOHHBIE MAaTEPUAIIHI.

7. HanokoM1o3uTsl, uX 0cO0eHHOCTU. OCHOBHBIE THUITBI HAHOKOMITO3UTOB,
MEPCIIEKTUBHBIX JIJISl MPAKTUYECKOTO UCIIONIb30BAHMSI B HACTOSIIIEE BPEMSI.

4. O0beM y4eOHOMH JUCIHIJIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagewm.
SAMHUIIAX yacax
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexumn (Jlek) 0,44 16
[TpakTuueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,11 76
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ader ¢
OLIEHKOI
Bunpt yueOHoi paboThI B 3auerHbBIX B actpon.
eIUHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) 0,44 12
[TpakTrueckue 3anstus (I113) 0,45 12
CamocrositeabHas padora (CP): 2,11 57
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLIEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«PU3NKO-XUMHA HAHOCTPYKTYPHPOBaHHBIX MaTepuanoB» (b1.5.20)
1. Heap aucuumiInHbl: 00y4yeHHE CTYAEHTOB (DPM3UKO-XUMHUYECKUM 3aKOHOMEPHOCTSIM
(bopMUPOBaHNS HAHOCTPYKTYPUPOBAHHBIX MaTepHaIoB, 03HAKOMJIEHHE CTYJIEHTOB C OCHOBHBIMU
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KJIJacCaMHM HAaHOYACTHUIl U HAaHOMAaTepHalioB, UX (U3UKO-XMMHUYECKUMHU CBOICTBaMH, a TaKXKe CO
CIIOHBIIMMHUCS U TIEPCIIEKTUBHBIMU 001aCTSIMH MTPUMEHEHHUSI HAHOMATEPHAIOB.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
0akajaBpUaTa J0JIKEeH:

Obnaoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTHIO K CaMOOpraHu3aliu u camooopasosanuio (OK-5);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIIICHHIO, K OOOOIICHHUIO, aHaJIN3y, BOCIPHUSTHIO
uHOpMaIKH, IIOCTAHOBKE LIEJIH U BBIOOPY myTeit ee moctmxkenus (OK-9);

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHSI MAaTEMAaTUYECKUX M €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCHMIUIUH oOmenpodeccHoHalbHOro IMKiIa B 00beMe HeoOXOoIMMOM B
npoeCCUOHATBHOM  JICATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pa0OTaHHBIX B HHX IIOAXOJOB, METOJOB U pPE3ylIbTaTOB MaTEeMAaTHUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOTO recieaoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHATH OCHOBBI METOJIOB MCCIIEIOBAHMS, aHAU3a, JUATHOCTUKH U
MOJEIUPOBAHUSI CBOMCTB HAHOMATEPUAJIOB M HAHOCHUCTEM HEOPraHUYECKOW M OPraHUYECKOU
MPUPOJIBI, B TBEPAOM, KUIAKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPCHHUE U BHEITHUE TPAHUIIBI pa3jena a3, a TakKe
(GU3MUECKUX U XUMUYECKUX MPOIIECCOB B HUX MK ¢ ux ydactueM (OITK-3);

- CIOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTHH, Tj00anbHble HMH(GOPMAIMOHHBIE PECcypCchl B  HAyYHO-HCCIEI0BATEIbCKOU
JESTEIbBHOCTH B 00JIACTH MaTepUalOBEIEHUS U TEXHOJOTMU HAHOMATEPHAJIOB U HAHOCHCTEM
(IIK-1);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBIE NPEJCTABICHUS HAyK O
CBOICTBax BEIIECTB U MATEPHAIIOB MPHU MEPEX0]e UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
U JIByXMEPHOE), O BIMSHUU pa3Mepa Ha CBOWCTBA BELIECTB U MaTEpUajIOB, B3aUMOJEHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpYyKarotiei cpenoit (ITK-2);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMATEpPHUaJOB M HAHOCHUCTEM
HEOPraHMYECKON (METaJUIMUEeCKUX W HEeMETAUIMYECKUX) U OpPraHu4YecKo (MONMMMEpPHBIX U
VIJIEPOAHBIX) MHPUPOABI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’3pO30JbHBIX), BKIIOYas
HaHOIUIEHKH M HAHOCTPYKTYPHUPOBAHHBIE MOKPBITHSA, AJIs1 PEIICHHsS MPOU3BOJCTBEHHBIX 3ajady,
BJIQJICHHEM HaBbIKAMU BBIOOpA ATHUX MaTEepUAIOB JUIsl 3aJaHHBIX YCIOBUHM SKCIUTyaTallud ¢
yu4eToM TpeOOBaHUI TEXHONOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTMYECKUX TocieacTBrid ux npumeHenus (I1K-5);

3Hamy:

- OCHOBHBIC THUIIBI HAHOMATEPUAJIOB U HAHOCTPYKTYP, WX OCHOBHBIE (PU3MUECKHE U
XUMHUYECKHE CBOMCTBA U OCHOBHBIE CTIOCOOBI UX TOTYYEHHUS;

- OCHOBHBIE TIEPCTIEKTUBHBIC 00JIACTH TPUMEHEHHUS PA3IUYHBIX BUJIOB HAHOMATEPHUAJIOB;

ymemy:

- BBIOMpaTh HEOOXOAMMbIEC BUJIBI HAHOMATEPUATIOB U HAHOCTPYKTYP;

- BUJETh TMEPCHEKTHBbl BO3MOXHOTO TPUMEHEHUsT HOBBIX HAHOMATEpUATIOB U
HAHOCHUCTEM;

— OpHUEHTHUPOBAThCA B JIUTEpaType, MOCBAIIEHHOW pa3IMyHbIM HaHOMaTepuaiaM |
HAHOCTPYKTYpaM;

8naoems.

- METOJaMH TIPEACTABJICHUS JIUTEPATYPHBIX M OKCIEPUMEHTAIBHBIX CBEJIECHUU O
CBOICTBaxX, METOJaX MOJXYYCHHUS] U OOJIACTSAX MPUMEHEHUs HAHOMATEepPHAIOB U HAHOCTPYKTYD B
BUJE pedepaTroB, OTYETOB, JOKIJIAJIOB U MTPE3ECHTAIIHH.

3. KpaTkoe conep:xkaHue TUCHUILIUHBI

BBenenue. OCHOBHbBIE MOHSTHA 0 HAHOMATEPHAJIAX M HAHOTeXHOJOoruM. UTo Takoe
«HaHo». Ompenenenue HaHooOBekTa. OmpeneneHue HAHOTEXHONOTHMH. OCHOBHBIE MPUYHHBI
0CcOOBIX CBOMCTB HaHOOOBEKTOB. Pa3mepHbiii >pdext. Hanomarepuansl. PazButue Hayku o
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HaHOCTPYKTypax W HaHomaTepuasiax. OcoOble CBOWCTBa HaHOMaTepuanoB. HaHOTeXHOJOTHSI.
3a1a4 U BO3MOKHOCTH HAHOTEXHOJIOTMH HAa COBPEMEHHOM JTarle.

OO0mue cBoiicTBa M THNbI HaHO00BeKTOB. Kiaccudukamus HaHOOOBEKTOB.
HaHOo0OBEKTHI B TBEP/IOM BEILECTBE, B )KUIKOCTAX U razax. OcoOble pu3nuecKne 1 XMMUYECKHE
CBOICTBa HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX cHucTeM. OCHOBHBIE 3aKOHOMEPHOCTH
U3MEHEHHs CBOWMCTB HaHoMmarepuaioB. I'panuusl paszgena ¢as. Pomp mexdaszHbIX TpaHull B
dbopMUPOBaHUM CBOMCTB HAaHOMAaTEpHaJOB. 3aBUCUMOCTb CBOMCTB OT pa3Mepa YacTull.
ONEeKTpOHHblE CBOWcTBa HaHodacTUl. (OCOOEHHOCTH TEPMOJMHAMMKM  HAHOOOBEKTOB.
KBasupaBHOBecue B HaHOcHCTEMax. YCTOWYMBOCTh HAHOOOBEKTOB. KuHeTHKa MpoIEeccoB B
HaHocucTeMax. Dusnyeckne, XMMUYECKHE CBOMCTBA HAHOOOBEKTOB: HAHOYACTHUI], HAHOTPYOOK
¥ HaHOIIPOBOJIOK, aMOP(HBIX HEOPraHMYECKUX HAHOCTPYKTYp. dpakraibl B ONMMCAHUU CBOMCTB
HaHOMaTEPUAJIOB.

OcHOBHBIE THNBI HAHOCTPYKTYP B  JJeKTpoHuKe. [lomynpoBogHUKOBBIE
HAHOCTPYKTYpPbI: KBAaHTOBBIE SIMbl, HUTU U TOUYKH. VIcKyccTBeHHBIM atoMm, KBaHTOBbIE TOYKH.
[Tomy4yenue kBaHTOBBIX Touek. JInTorpadus. KBantoseblii azep.

Ilopomikn u o0beMHBIE HAHOCTPYKTYPHBIE MaTepHAJIbl. YJbTPaJUCIEPCHBIE
matepuainsl.  Krnaccudukamuss — mopomkoB.  Meroabpl — MOJIy4eHHS  HAHOMOPOIIKOB.
KonconuaupoBanusle HaHomarepuanbl. [loBeneHne HaHOYAcTULl NpU ClEKaHUM. MeTozbl
nonyuyeHuss OOBEMHBIX HAHOCTPYKTYPHBIX MaTepuajoB. VIHTEHCHMBHas  IJIacTUYecKas
nedopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOTyYEHHBIX PA3IMYHBIMA METOAAMHU.

Yriepoanble HaHOMAaTepHuaJibl. DyJuiepeHbl, yriepoaHble HAHOTPYOKU U HAHOBOJIOKHA,
OymnepeHsl U ux cBoicTBa. OTKpbITHE HAHOTPYOOK. HaHOTpyOKM M HaHOBOJOKHA. OCHOBHBIC
NyTH TOJY4YeHHs] HAHOTPYOOK M HAHOBOJOKOH. (Du3nyeckue U XUMHUYECKHE CBOICTBa
HAHOOOBEKTOB: HAHOYACTHI], (YJUICPEHOB, HAHOTPYOOK, HAHOBOJOKOH. OOmactu wux
MIPUMEHEHUS.

Kaacrepsl. Omnpenenenue. Buael  knacrepoB.  MHorosiiepHble  KOMIUIEKCHBIE
coenuHeHusi. MomnekymnspHble kinactepel. Kiactepusie wmatepuanbl. OcoOble  CBOMCTBa
kjactepoB. Heyrineponnble TyOyssipHbIE HAHOCTPYKTYpbl. KiacTepbl — Kak 3JI€MEHTHI
HAHOPA3MEPHBIX OOHEKTOB.

HanocTpykTypbl B KMAKOCTAX. MHIEUIBI, MHUKpPO3MYJIbCUH, HAHOAMCIIEPCHUH.
HanoctpykrypupoBannsle renu. Knacrepsl B pactBopax. KosonmgHele 4acTHIIBI METaJUIOB.
Maruutsble kugkocTH. HaHocTpykTypupoBaHHble cTekia. Pu3nueckue U XUMHYECKHE
CBOICTBA TOHKMX IUICHOK U IOBEPXHOCTHBIX CJIOEB, MULEIUIIPHBIX CUCTEM U MUKPOIMYJIbCUH,
JKUJIKUX KPUCTAIUIOB, a3pO30JI€H, 30JI€H, Tee.

HanocTpyKkTypHBIC IUICHKH, NMOKPBITHS " NOBEPXHOCTHBIE CJIOM.
HanoctpykrypupoBanHnbie nokpeiThs. KoMmosutHele nokpeitus. [Inenku JIenrmroopa-bnopxert.
MeToa MOJEKyIIPHOTO HAaCIauBaHMS.

IMopucrtbie Tesa Ouznueckue ¥ XUMUUECKHE CBOMCTBA HAHOOOBEKTOB - HAHOTIOPUCTHIX
T€J, MOJIEKYJISIpHBIX cuT. HoMeHknaTypa pazmepos 1op.

Memo6panbl. MemOpannble nporneccsl. Knaccugukanus memOpan. MonekymsipHble cUTAa.
TpexoBsle MemOpanbl. [cronb3oBaHHE TPEKOBBIX MeMOpaH, Kak MaTpHIbl s CHHTE3a
HaHOCTPYKTYD.

CynpamoJekyasipable aHcaM0au. MonekynspHoe pacro3HaBaHUe, HWHQOpMaus,
KoMIUIeMeHTapHocTh.  [Ipomeccel  mepeHoca ¢ HocuTensiMu.  MonekynspHele U
CyIpaMoJIeKyJIsipHble ycTpoiicTBa. CamocOopka M caMOOpraHM3alus 3arnporpaMMHPOBAHHBIX
CyNPaMOJIEKYJSIPHBIX CUCTEM.

AcceMOJiepbl M MOJICKYJIsIpHbIe MalIMHbI. HaHoMexaHWueckne M HaHODJIEKTPOHHBIE
ycTpoicTBa. AcceMOIephl U MOJICKYJISIPHBIE MAITHBI.

HanooObexkThl B OKpy:kawomeil cpeae. Ilpupoanbie HaHOOOBEKTHL. «YUepHble
Kypunbiiukuy. Illynrut. Ponp HaHowacTHll B TpaHCTPAaHHMYHOM MEPEHOCE XUMHYECKHX
JJIEMEHTOB B OKPYXKAIOLLEH Cpee.
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3akrouenue. CIIOKUBIIHECS U MEPCIIEKTUBHBIC 001aCTH TPUMEHEHHUSI HAHOMATEPUAIOB
B Pa3IMYHBIX OTPACIAX MPOMBIIUIEHHOCTH. [lepcrekTuBbl W TPOOIEMBI HCHOJIB30BAHUS
HAaHOMATEPHAJIOB U HAHOTEXHOJIOTHU B Pa3JIMYHBIX 00JIACTSIX.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetHpix | B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 7,0 252
AYJIUTOPHBIE 3aHATHSI: 3,11 112
Jlexiuu (JIek) 0,89 32
ITpaktnueckue 3ansatus (113) 0,44 16
JlaboparopHbie pabOTHI 1,78 64
CamocrositesibHas padora (CP): 2,89 104
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 7,0 189
AYJAUTOPHBIE 3aHATHSI: 3,11 84
Jlexiuu (JIek) 0,89 24
[TpakTnueckue 3austus (113) 0,44 12
JlaboparopHbie pabOTHI 1,78 48
CamocrositeabHas padora (CP): 2,89 78
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(27)

4.4.2. IlucuMinHbl BApMATHBHOM YacTH (00513aTe/IbHbIE TN CIUIIIHHBI)

AHHOTanus padoyeil NporpaMMspl AU CHHUIIIMHBI
Teopusi BeposiTHOCTEH 1 MaTeMaTHYecKasi CTATHCTHKA B HaHOMaTrepuasaax (b1.B.O/.1)
1. deab AUCHUILVIMHBI: ABIsETCS (POPMHUPOBAHUE y CTYAEHTOB CHCTEMBI OCHOBHBIX
MOHSITHH, UCTIOIB3YEMBIX IS MOCTPOEHUS Ba)XKHEHWIINX MAaTEMaTHMYECKUX MOJENEH, U YMEHUS
MCII0JIb30BaTh MaTEMATUYECKUE METOIbI JJI1 OMMCAHUS Pa3IMYHbIX ITPOLIECCOB.
2. B pe3yabTrare uU3yYeHHs] AMCHUILUIMHBI O00yYamolIUiicsi 1O MNporpamme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbI€ 3HAHMSI MAaTEMATHYECKUX M €CTECTBEHHOHAYUYHBIX
JUCIUIUIAH, JUCHMIUIMH 0OmenpodecCHOHaIbHOrO IMKJIa B 00beMe HeoOXOJMMOM B
npodecCHOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pE3yJbTaTOB MaTEeMaTHYECKOrO aHajau3a MU
MO/ICIIUPOBaHHMsI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO nccienoBanus (OITK-1);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKM MCIIOJB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NTPOTHO3UPOBAHUSA M ONTHMHU3ALMU TEXHOJOTMYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3ANNH U cepTUUKAIINU MaTeprasioB u mporeccoB ([TK-4).
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3Hamb.

OCHOBBI TEOPUH BEPOSATHOCTEN U MATEMATUYECKOW CTATUCTUKHU;

MaTeMaTUYECKUE TEOPUU U METOIbI, JIEXKAIINE B OCHOBE MIOCTPOCHUSI MATEMAaTHUYECKUX
MOJICIICH;

OCHOBBI IIPUMEHEHHUSI MATEMAaTHYECKUX MOJIEIEH U METOJIOB.

ymemn.

BBIOMpATh MAaTEMaTUYECKUE METObI, IPUTOHBIC AJIs PEIICHUS] KOHKPETHOM 3a1auu;

HCIIOJIB30BAaTh MATEMATUYECKUE TIOHIATHUS, METObI M MOJEIH I OIIUCAHUS Pa3IUYHBIX
IIPOLIECCOB;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

MCTOJIb30BAaTh OCHOBHBIE METOBI CTATUCTUYECKON 00paObOTKH TaHHBIX;

MIPUMEHATh MAaTEMaTUUYECKUE 3HAHMS HA MEKIMCUUILUIMHAPHOM YPOBHE.

enaodemsn:

OCHOBaMU (yHJIaMEHTAJIbHBIX MAaTEMaTHUYECKUX TEOPHUM U HaBBIKAMH HCIIOIb30BaAHUS
MaTEeMaTU4YeCKOro aImapara;

METOJaMH CTaTUCTHYECKON 00paboTKH HH(POPMAIIHH.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

1. Teopusi BeposiTHOCTel. CiydyaiiHble BeJIMYUHBI M X 3aKOHBI pacnpeaeieHusl.

[Ipenmer teopum BepostHOCTeH. CiydaitHble cOOBITHS. [IpOTHBOIOIOKHBIC COOBITHSI.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yacToTa. Kiaccuyeckoe U reoMeTpHYecKoe
OINpE/Ie/ICHUE BEPOSITHOCTU. OJIEMEHTapHas Teopusl BeposiTHOCTeH. Meroabl BBIYMCIIECHUS
BeposaTHOcTei. [IpocTpaHcTBO  snemeHTapHbIX coObiTui. Kiaccuueckoe —ompezaeneHue
BEPOATHOCTH.  Anredpa  CcOOBITUI: TEOpeMbl O  BEPOATHOCTH  CyMMbl  COOBITHH,
MPOTUBOMNOJIOKHBIX COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yromux
MOJIHYIO TPyNIy. AKCMOMaTHYECKOE OIpe/iesieHue BepoATHOCTH. CTaTUCTUUYECKOE ONpesiesieHUue
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTb. T€0pEMBbl O BEPOATHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHil. [lomHast BepositHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna bepryiu.
JloxanbHas u nHTErpanbHas teopemsl Myaspa-Jlannaca. @opmyia [lyaccona.

[lonsaTne ciny4yaliHOM BeNMYMHBL. J[MCKPETHBIE W HENPEPBIBHBIE CIIy4ailHbIE BEJINYUHBI.
3aKoH pacnpeseneHus ciydaiiHoi BenuuuHbl. DyHKIMS pacrpesiesieHus, ee CBOUCTBa, Irpaduk.
[InoTHOCTH pacmpesesieHns HENpepbIBHOW Cay4yailHOW BEIWYMHBI (IJIOTHOCTH BEPOSTHOCTH).
®dopmyna Ui BEPOATHOCTH IIONANAHHUS HENPEPBIBHOM CIy4allHOM BEJIIMYMHBI B JIAHHBIN
MHTEPBAJ, BBIPAKEHHBIM 4Yepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPUUECKUN CMBICT (DOPMYIIBI.
bunomuanbHOe pacmpeneneHue, pacnpeneinenue lIlyaccoHa, paBHOMEpHOE paclpeleicHue,
HOPMAJIBHOE PaclpeieiIeHue, SKCIIOHEHIIMAIbHOE pacpeieliCHuE.

2.MaTemMaTH4eCKasi CTATUCTUKA.

[Ipeamer Maremarwueckoi  ctaTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTaTucTUkU. Bpibopounslii Metoa. Cratuctuyeckoe omnucanue. Bpibopku. I'mcrorpamma u
nosurol yactor. Cratuctuueckas (SMIupuyueckas) QyHKUMs pacrpenencHus. Beibopounbie
XapakTepUCTUKH W uX pacnpenenenus. CoctosTenbHble, 3((eKTUBHbIE CMELICHHbIE U
HECMEIlIEHHbIE OLEHKH MapameTpoB. CTaTUCTUYECKOE CpellHee, CTaTUCTUYEeCKash AUCIEPCUs U
CTaTUCTUYECKOE CPEIHEE KBAAPATUYHOE KAK TOUCUHBIC OLICHKH HEU3BECTHBIX: MATEMAaTUYECKOTO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETO KBAJIPAaTUYHOTO OTKIJIOHEHUs. J[OBEpUTEIbHbIE MHTEPBAIBl U
UHTEpBAJIbHBIE OIICHKU. JlOBEpUTENIbHBIE OIIEHKH HEW3BECTHOW BEPOSATHOCTH IO OOJIBIIUM
BbIOOpKam. JloBepuTenpHas OllEeHKa MaTEMaTHUYECKOTO OXKHUIAHUS MPU HEU3BECTHOW HUCIIEPCUH.
JloBeputenbHash OLEHKAa CpEeIHEro KBaJpaTHYHOTO OTKJIOHEHHUS. TOYHBIE BHIOOPOUHBIE
pacnpenenenus: Cterogentra (t- pacmpenenenue), dumepa-Cuenexkopa (F-pacmpenenenue),
[upcona (y*-pacnpeneienue). IlpoBepka CTaTUCTHYECKUX TMIOTe3. MaTeMaTHYeCKUe METOIbI
MPOBEPKU CTATUCTUYECKUX TUIOTE3. DIEMEHTHI TEOPUH KOPPEISALUU.

4. O0bem y4eOHOM JUCHUIIMHBI
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Bunast yueOHol paboThI B 3auetHrix | B akanem.
eIMHUIIAX qacax
O0mas TPy10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYJIUTOPHBIE 3aHATHSI: 1,33 48
Jlexuuu (Jlek) 0,44 16
ITpaktuueckue 3ansatus (113) 0,89 32
CamocrositeabHas padora (CP): 1,67 60
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer
Bunst yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TPy10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSI: 1,33 36
Jlexuuu (Jlek) 0,44 12
ITpaktrueckue 3ansatus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTauus padoyeii MporpaMMsbl JTMCHUTLIMHBI
«IIpaBoBenenue» (b1.B.O/.2)

1. Hesb AUCHMIJIMHBI. OBJIAJICHWE OCHOBAaMH IIPABOBBIX 3HAHWKA W (OPMHPOBAHUE
IIPaBOBON KYJbTYpbl aKTUBHOT'O, 3aKOHOIOCIIYILTHOTO I'paXkJaHUHA.

2. B pe3yabraTe wu3y4YeHUs IHCHMIUIMHBI OOy4YalOIIMiici 1O mporpamMme
0akaJjlaBpHUaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypasiMu (OK), obmenpodeccuonansubivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIuAMU:

- CHOCOOHOCTBIO HCIIONB30BaTh OOIMICTIPABOBBIC 3HAHHMS B Pa3IM4YHBIX cdepax
nesrenapaoctr (OK-6);

- TOTOBHOCTBIO K pEAIM3allMU TpaB U COOJIOACHUIO OO0S3aHHOCTEH TpaKAaHWHA, K
IPayKIAaHCKH B3BEIICHHOMY M OTBETCTBeHHOMY moBeseHuto (OK-20);

- CIOCOOHOCTBIO MPUMEHSTh HABBIKM MCIOJB30BaHMS (MOJ PYKOBOACTBOM) METOJIOB
MOJICIUPOBAHMS, OLIEHKH, MIPOTHO3UPOBAHMS U ONTUMHU3ALMHU TEXHOJOTHYECKUX IPOLIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKAUU MaTepraioB u nporeccoB (I[TK-4);

3HAMYb!

- OCHOBBI POCCHMCKOW MPAaBOBOM CHUCTEMBI M POCCHIICKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opraHu3aiui M  (QYHKIUOHUPOBaHMUA CYAEOHBIX U MHBIX IPABONPHUMEHHUTEIbHBIX U
NIPaBOOXPAaHUTEIHHBIX OPTAHOB;

- TpaBOBblE U HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mnpodeccuoHanbHO
NeSITebHOCTH;

- TPaBOBBIE HOPMBI, PETYIHPYIOUINE OTHOIICHHWE YeJIOBEKa K YEIIOBEKY, OOIIECTBY,
OKpYXKarollleu cpere;

- IpaBa U 00SI3aHHOCTH T'PAXKTAHHHA;

- OCHOBBI TPYJIOBOT'O 3aKOHOJIaTEIbCTBA;

- OCHOBBI XO3SHCTBEHHOTO IPaBa;

- OCHOBHbIE HAIIpaBJICHHs] aHTUKOPPYILIMOHHOM JiesiTeTbHOCTH B PD;

ymemy:

- MCTI0JIb30BaTh ATMUYECKHE U MPABOBBIE HOPMBI, PETYIMPYIOIIUE OTHOLICHHE YeIOBeKa K
YyeJloBeKy, OOIIEeCTBY, OKpYXalollel cpeje, HCMIOiIb30BaTh IpaBa M CBOOOABI YelOBEKa U
rpaXkJIaHMHA IPU Pa3pabOTKe COLMATIBHBIX TPOEKTOB;

- UCIIOJIB30BaTh U COCTaBJISATh HOPMATHUBHBIC W TPABOBBIE JOKYMEHTHI, OTHOCSIIHECS K
npo¢eCCHOHATIBHON JEATeNbHOCTH, MPEANPUHUMATh HEOOXOAUMBIE MEPhl K BOCCTAHOBJICHUIO
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HapyILIEHHBIX M1PaB;

- peanu30BBIBaTh IpaBa M CBOOOJBI YEJIOBEKA M TpakJaHMHA B pa3iM4yHBIX cpepax
JKU3HEAESTEIBHOCTH;

gnademy:

- MpUEMaMH, METOJAaMU M HABBIKAMM MCIOJb30BAHMS MPABOBBIX 3HAHUI B PA3JIMYHBIX
cdepax AeSITeTbHOCTH;

- IpUEMaMH, METOJIaMU U HaBbIKAMH HCIIOJIb30BAHUS 00sI3aHHOCTEH TpakJaHIHA.

3. KpaTkoe coep:kaHue M CIHUIIAHBI

[lonsatne m npusHaku rocynapctBa. @opMbl rocyaapctBa. DyHKIMM TOCYJapCTBa.
[Tonsitue u npusHaku npasa. OCHOBHBIE PABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHATHE 1 BUIBI
HMCTOYHHMKOB IpaBa. OmnpeneneHue 3aKOHAa M IOJ3aKOHHBIX akKTOB. /leficTBME HOpMAaTHBHBIX
IPaBOBBIX aKTOB BO BpeMeHH. OOpaTHast cuia 3akoHa. [IoHsATHE MPaBOBBIX HOPM, HX CTPYKTYpa.
Cucrema mpaBa. YactHoe u myOnuuHOe MpaBo. MaTepuanbHOe M MPOLIECCYyaTbHOE IPABO.
[IpaBooTHOLIEHNE: OOBEKT, CYOBEKT U CO/IepPIKaHUe MTPaBOOTHOIIEHUH. FOpuaudeckue GpaxTsl.

Koncturynus — ocHoBHoi 3akoH Poccuiickoii @epeparuu. OeaepatuBHOE yCTPONUCTBO
P®. Cucrema rocyaapCTBEHHBIX OpPraHOB M NpUHIMII pazjaeneHus Biacted B PO. ITlonstue
rpaxaancTBa. llpusHanue, coOioeHUe, 3allldTa PaBHBIX NPaB KEHIIUH M MYXYUH Kak
OCHOBHas 00513aHHOCTh TOCYJJapCTBa.

[TonsTHe u mpeaMeT aIMUHUCTpAaTUBHOTO npaBa. OOmias xapaktepuctuka Kogexca PO
00 aAMMHHMCTPATUBHBIX NPABOHAPYIIEHUAX. AJIMUHUCTPATUBHBIE IPABOHAPYILLIEHUS: TOHITHE U
MPU3HAKU. AJIMUHUCTPATUBHASL OTBETCTBEHHOCTh: MOHATHE U NpUHUUIIBL. [loHsATHE, TPU3HAKKU U
BU/Ibl IMUHUCTPATUBHBIX HAKa3aHUM.

[lonsiTve W mpenMeT YroJoBHOIO IMpaBa. YTOJOBHAs OTBETCTBEHHOCTh: ITOHSTHE,
OCHOBaHUWE BO3HUKHOBeHUs. [loHsTHe mpecTymeHus:: npu3Haku, cTpykrypa. Cocras
npectymienus. Coyudactue B mpecTymieHHH. OOCTOSTeNbCTBA, MCKIIOYAIOIINE MPECTYMHOCTD
nesaHus. llonsAtve, uenm W BUIbI HAKa3aHWW. YTOJIOBHAs OTBETCTBEHHOCTHh 3a COBEPILICHUE
MPECTyIUIEHUH. YCJIOBHOE OCYXKJIEHHE, OCBOOOXKIEHHUE OT YroJOBHOW OTBETCTBEHHOCTH.
[IpenmMer U 00BEKT KpPUMHMHAIUCTHKU. MeToasl M 3amauu  KpuMuHanuctuku. I[lonsrtue
KpuMuHanucTudeckoid  uaeHtudukamuu. OOBEKTHI U BUABl  KPUMHHATUCTHYECKON
uaeHtuduxanuu. KpuMunanucruyeckas Texuuka. KpumuHanucTuieckas TaKTHKA.

DKOJI0rM4ecKoe MpaBo: MOHIATHE, NMPEAMET METOJ U MCTOYHUKH KOJOTMYECKOIo IpaBa
P®. IlonsaTne, BUABI U CTPYKTYypa JKOJOTMYECKUX MPABOHAPYIICHHWM, OTBETCTBEHHOCTh 3a MX
COBEPILECHHUE.

[Tonstue nudopmanuu. OTBETCTBEHHOCTh 3a HapyIlIEHHWE 3aKOHOJATENbCTBA O 3aIINUTE
uHpopmanuu. ['ocymapcTBeHHass TailiHa: TIOHATHE, 3alllMTa, IPABOBOE pEryJUpOBaHHE
roCy/1apCTBEHHOW, ciy>)keOHOM u uHOW wuHpopmanuu. KondunennumanbHas uHboOpMaus:
MOHATHE, BUIBI U 3aIIMTA. 3alIUTA IEPCOHANBHBIX JAHHBIX IPaKJaHUHA.

[lonsaTne, mnpeaMer © MeETOA TIpaKJAaHCKOoro Impasa. IloHsATHE TpakIaHCKOTO
OpaBOOTHOLIeHHs, ero  crneuu¢puka. CTpykTypa  TIpakAaHCKOTO  MPABOOTHOILEHHS.
[TpaBoaeecniocoOHOCTh CYyOBEKTOB IpakIaHCKOI'O MPAaBOOTHOIIEHHUA. ['pakaHe Kak CyObEKTbI
rpaxkJlaHCKoro mpasa. @u3nyeckue 1 IpUIMIecKue JTula: MOHATHE, TPU3HAKU, KilacCu(UKaIus.
Opunnueckne ¢aktel. IlpaBo cobctBeHHocTu. Ilonstue aBTopckoro mipaBa. [lonsaTue
nateHTHoro mnpasa. [lonsTHe uHTe/ekTyaabHOU cobctBeHHOCcTH (MIC) M MCKIIIOYUTETHHOTO
npaBa. Knaccudukanus MC. Cucrema npaBoBOW OXpaHbl MHTEIUIEKTYaIbHON COOCTBEHHOCTH,
ABTOPCKHUX M MaTEeHTHBIX MPAB.

[TonsiTre xo3sMicTBEHHOrO (IPENNPUHUMATEILCKOT0) MpaBa. lIpeamer X034HCTBEHHOTO
(MpempUHUMATEIBCKOT0) TpaBa, MPHU3HAKH, METOJbl IMPaBOBOro peryinupoBanus. I[lonsrue
XO034MCTBEHHOW W MPEANPUHUMATEIBCKOMN 1EATEIBHOCTH.

IIpaBoBOe perynanpoBaHHe CEMEWHBIX OTHOUICHUH. 3aKiIoueHUe U MpeKpalleHne Opaka.
[IpaBa n o0s13aHHOCTH ponuTenel u aeteil. AnmumeHThl. @OpPMBI BOCIUTAHMSI IETEH, OCTABITUXCS
0e3 rmomneueHus poaUTEIeH.
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[Ipenmer u Meron TpymoBoro mpaBa. TpyaoBOM JOroBOp: MOHSATHE, CTOPOHHBI,
conepxanue. Pabouee Bpems. Bpemst otnpixa. TpynoBsie criopsl. ucuIuimHa Tpyaa.

[lonsstne m ucroku koppynuuu. HopmatuBHOEe omnpeneneHue koppynuuu. IIpuumHbl
pacripocTpaHenus Koppynuuu. Hakasyemble W HeHakazyemble (opmbl Koppynuuu. CKpBITHIE
(;maTeHtHble) (GopMbl KOoppynuuu. Popmbl KOppyHUHUHU-TIpECTyIUIeHUS. DOpMbI KOPPYILUHU-
npoctynka. DOpMbl MOJUTHYECKOW Koppynuuu. HopmaTHBHBIE IpaBOBbIE akThl B cdepe
NPOTUBOJICUCTBUS  Koppyniuu. DeaepanbHbiii  3akoH ot  25.12.2008 Ne 273-®3 «O
IPOTUBOAEHUCTBUN KOPPYIILIUNY.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01as TPYA0eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TUIaHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,45 16
[Tpaktuueckue 3ausrtus (I113) 0,44 16
CamocrositesbHasi padora (CP): 2,11 76
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer
Bunsr yue6HOM paboThI B 3aueTHBIX B actpom.
SAMHUIIAX yacax
O01mas TpyA0eMKOCTb IMCHUILIHHBI 110 Y4e0OHOMY ILUIaHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) 0,45 12
[TpakTnueckue 3austust (I113) 0,44 12
CamocrositesbHasi padora (CP): 2,11 57
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«JlaGopaTopHble pa6oThl o oprannyeckoii xumun» (b1.B.0/1.3)

1. Heab AUCHUIUIMHBI. TPHOOPETEHUE CTYIACHTAMHU OCHOBHBIX TPHUEMOB CHHTE3a
OpTraHUYECKHUX BEIIECTB.

2. B pe3yabrare wu3yyeHHs MCHMUIVIMHBI O00y4yaloluiicsi 10 Mporpamme
0akajaBpUaTa J0JI/KeH:

Obnadams cnepyrommumu oomekynbTypHsiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CHOCOOHOCTBIO HCIONB30BaTh HA MPAKTUKE COBPEMEHHBbIC MPEACTABICHUS HAYK O
CBOMCTBAx BEIIECTB M MAaTEPUAJIOB MPHU MEPEX0JIe UX B HAHOPA3MEPHOE COCTOSIHKE (HOJIb, OJTHO
U JByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOMCTBA BEUIECTB U MaTepUajOB, B3aUMOJICHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpyKarotiei cpenoit (ITK-2);

3Hamy:

- TEXHUKY 0€30MacHOCTH B 1TaOOPaTOPHH OPraHUYEeCKONH XUMUU;

— TPUHIUIIEI 0€30MMaCHOTO 0OPAIEHUS C OPTaHUYECKUMH COCTUHEHUSIMHU;

— METO/bI U BUJIBI XpoMaTorpaduu It ONPEACIICHUS COCTaBa PEAKIIMOHHON CMECH;

— TEOpPETHYECKHE OCHOBBI CIIOCOOOB BBIACICHUS, OUYUCTKA U HACHTU(DUKALNN
OpPTaHUYECKHUX BEIECTB;

- DKCIIEPUMEHTAIbHBIE METOJIBI MPOBEICHUS OPTaHUYECKUX PEAKIUi, MPOTEKAIOIINX 10
Pa3TUYHBIM MEXaHU3MaM;

- OCHOBHBIE O0IIME€ METOAWKH B3aMMHOW TpaHC(HOpPMAIMU KIACCOB OPTaHHMYECKUX
COCTUHEHUN.

ymemy:
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- IPUMEHATHh TEOPETHUECKUE 3HAHUS U IKCIEPUMEHTAIbHBIE METO/bl HCCIEIO0BaHUS
OpPraHUYeCcKO XMMHHU NIPU PEIICHUH NPOo(ecCHOHANBHBIX 3a/1a4;

- copMynHupoBaTh MpodIeMy U 00OCHOBATH BHIOOP MPHOOPOB M IKCHEPUMEHTAIBHBIX
METO/IOB MCCIIeIOBAHUS, TIOCTABUTD LEJIM U 33J]a4d M HAMETHUTh IIYTH UX TOCTH)KCHUS;

- CUHTE3MPOBATh COCAMHEHUS 10 MPEJI0KEHHOW METOAMKE;

- IPOBECTH BBIJICIICHUE U OUYUCTKY CHHTE3MPOBAHHBIX BEUIECTB HA OCHOBE TEOPETHUECKUX
3HaHUI MO0 OPraHUYECKOU XUMUU;

- BBIOMPATh pPallMOHANBHBIN CIOCOO BBIJEICHHS U OYHUCTKH OPTaHUYECKOTO COSIMHEHMS,

— IPEJCTABIATH JIaHHBIE J1a00OPATOPHOrO MCCIIEJOBAHUS B BUJIE TPAMOTHO O()OPMIIEHHBIX
METO/MK;

- INPOBOJAUTH AHAIM3 U KPUTUYECKH OLIEHUBATh IIOJyYCHHbIE SKCIEPHUMEHTAJIbHBIE
JaHHbIe, 0000IIaTh U JeNaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB;

- BBIOpaTh crioco0 MIeHTU(PUKALUN OPTaHUYECKOT0 COCJUHEHNUS;

enademsn:

KOMIUIEKCOM COBPEMEHHBIX 3KCIIEPHUMEHTAIbHBIX METOJ0B OpPraHMYECKON XUMMH AJIs
pelIeHnst KOHKPETHBIX MCCIIEI0BATENIbCKHX 33/1a4;

- SKCHEPUMEHTAJIbHBIMU METOJAMU IIPOBE/ICHUS] OPraHMUECKUX CUHTE30B;

— OCHOBHBIMU METO/IaMH MJICHTU(UKALMU OPraHUYECKUX COEAMHEHUIH;

— mpuemMaMu 00pabOTKHU ¥ BBIICICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

— B3HaHUSAMH OCHOBHBIX 3aKOHOB OPTaHMYECKOW XHUMHH Ui COJepKaTeIbHONH—
MHTEpIpEeTalUU MOTYYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YIbTAaTOB.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

be3zonacHble mpueMsl U MpaBuiia paboThl B JIA0OPATOPUN OPraHUYECKOW XUMUHU.

OO6mme MeTopl paboThl B JabopaTopuu oprannyeckoi xumuu. [locyna, Hanbosee yacto
npuMeHsiemas B naboparopuu. Harpesanue. Oxnaxaenue. [lepemernBanue. Metoabt
UICHTU(PHUKAIIMYA U OYUCTKY OPTaHMYECKUX BelecTB. MaeHTndukanus opraHmuecKiuX BEIecTB
HOCPEICTBOM pa3ziauuHbIX BUI0B xpomarorpaduu (TCX, xpomaTtorpadus na 6ymare,
noHOOOMeHHas xpomarorpadust, BOXKX), remmneparypsl miiaBieHus u peppakToMeTpun.
Mertoabl crieKTpaabHON UICHTU()UKALMY OPraHUYECKUX COSAMHEHUI.

Lenu n 3a1a4n HKCIEPUMEHTA B OPTaHMYECKOM CHHTE3€. TeopeTHuecKue OCHOBBI
nporecca. Ber6op ycnosuii peakuuu. Pacdyer cunresa. O0mue npaBuia NOArOTOBKU U
npoBeneHus cuHTe3a. TexHuka 6e3onacnoctu. [Ipubop ans npoBenenns cunresa. [IposeneHue
omnbiTa. KOHTpOIIb 32 X010M peakiy. Beienenue, ounctka u aHainu3 npoaykra. CHHTE3bI
BEIIECTB Pa3JIMUHBIX KJIACCOB OPTaHUYECKUX coennHeHnH. [IpoBeieHne IKCTIepIMEHTAIbHBIX
METO/I0B MCCIIeI0BaHUS PEAKIIMH.

[IpoBenenue peakuuii, IPOTEKAKOIIUX 10 MEXaHU3MAaM:

- HyKJICO(UIILHOTO 3aMEIIEHHs — CHHTE3 Tal0Or€HaIKaHOB,;

- HYKJI1€0()UIIbHOTO MPUCOETUHEHUS — CUHTE3 CI0XKHBIX 3(DUpPOB KapOOHOBBIX KUCIIOT,
aMHJIOB KapOOHOBBIX KHCIIOT, a30TCO/IEPIKAIINX aIbJIETHIOB U KETOHOB;

- ANEKTPO(UIBHOTO 3aMEICHHUS B ApOMATHIECKOM PSAY — PeaKIIMi HUTPOBAHMUS,
OpoMHpOBaHUs, CyIb(UPOBAHMS;

- peaKnuii AMa30THPOBAHUS M a30COUYCTAHUS;

- peakuuii okuciIeHus (CUHTE3 alleToHa, 1,4-0eH30X1MHOHA, OEH30MHOM KUCIOTHI) U
BOCCTAHOBJICHHS.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunpr yue6HO# paboThI B 3aueTHEBIX B akanem.
eIUHHUIIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4€OHOMY IJIAHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexiuu (JIek) - -
[TpakTnueckue 3anstus (I13) - -
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JlaGopaTopus 0,89 32

CamocrositesabHas padora (CP): 1,11 40
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer
Bupl yue6HOM paboTh B 3aueTHbIx B actpos.
SIMHUIIAX gacax
O01as TPY10€eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IJIAHY 2,0 54
AyINTOPHBIE 3aHIATHS: 0,89 24

Jlexuuu (Jlek) - -

ITpaktrueckue 3ansatus (113)

Jlaboparopus 0,89 24

CamocrositesbHas padora (CP): 1,11 30
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Haueprarenabnas reomerpus» (b1.B.0O/1.4)

1. Ieap  AUCHMIUIMHBI:  HAYYUTh  CTYJIEHTOB  crmoco0aM  OTOOpaKeHUs
IPOCTPAHCTBEHHBIX ()OPM HA TUIOCKOCTH, BBIIIOJIHEHWIO W YTCHHIO YEPTEXEW WM MpaBWiaM U
YCIIOBHOCTAM, TPUMEHsIeMbIM 1pu 3ToM (ctangaptam ECKJI)..

2. B pe3yabraTe wu3y4YeHUs IHCHMIUIMHBI OO0y4YaloIMiici 1O mporpamMme
0akaJjiaBpUaTa J10JI7KeH:

Obnadams cnenyronmmu oomekynsTypabiMu (OK), obmenpodeccnonanmbabvMu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmereHIMAMU:

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHUIO, K OOOOIICHHUIO, aHAIHM3Y, BOCIPHUSITHIO
uH(oOpMaIIH, MOCTAHOBKE IEJIM U BBIOOPY myTeit ee noctmkenus (OK-9);

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHMS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
TUCIUIUIAH, JUCHUIUIMH 00menpodecCHoHaIbHOro IMKiIa B 00beMe HeoOXOoAuMOM B
npoeCCHOHATBHON  JEATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEeMAaTHUUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CMOCOOHOCTHIO MIPUMEHSITh HaBBIKM cOOpa MAaHHBIX, U3YUEHUs, aHAINU3a U 000OIICHUS
HAYYHO-TEXHHYECKON MH(OPMAIH 1O TeMaTHUKE MCCIIEOBAHUS, Pa3padOTKU M UCTIOIb30BaHUS
TEXHUUYECKOM JOKyMEHTallid, OCHOBHBIX HOPMATHBHBIX JIOKyMEHTOB IO  BOIIpOCaM
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, TIOATOTOBKM TOKYMEHTOB K MATEHTOBAHHIO, O()OPMIICHHUIO
Hoy-xay (OITK-4);

- CIOCOOHOCTBIO TMPUMEHSTh HABBIKUM MCIIONB30BaHMS (MOJ PYKOBOACTBOM) METOJIOB
MOJICTTUPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUS W ONTUMU3AIMHU TEXHOJOTHYECKHX IMPOILECCOB H
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3AINH U cepTUUKAIIMU MaTeprasioB 1 mpoieccoB ([TK-4).

3Hamb:

- CIIOCOOBI OTOOPAXKEHUST TPOCTPAHCTBEHHBIX (POPM Ha TIIIOCKOCTH;

- IpaBWJIa U YCIOBHOCTH MPH BBIMIOJHEHUH YEPTEXKEI;

- BHJIBI CHMMETPHH T€OMETPHIECKHUX QUTYD;

- BO3MOXXHOCTH IPUMEHEHHUSI METO/IOB HauepTaTeIHbHOU T€OMETPUH IS PEIICHUS
(UBUKO-XUMHYECKUX 3a71a4;

ymemy:

- BBITIOJTHATH ¥ YUTATh YEPTEKH TEOMETPHUECKUX MOJIENIEH C YIETOM JICHCTBYIOIIIX
CTaH/IapTOB;

gnadems:

- cnoco0amMy ¥ IpreMaMH U300pakeHUs! IPEIMETOB Ha MJIOCKOCTH.

3. KpaTkoe conep:kaHue TUCHUTITHHBI

Mopnyas 1. I'eomeTpuyeckoe yepueHue.
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3nakoMctBo ¢ ocHOoBHbIMU ['OCTamu ECK]]. N3o0pakeHHe IIOCKUX KOHTYPOB C
COMPSKEHUSMH, JIEJIEHHE OKPYXHOCTH Ha pPaBHBIE YacCTH, YKJIOHBI M KOHYCHOCTH. lIpsmble u
iockoctd. VX n3obpaxkeHue Ha s1iope.

Mopnyas 2. IIpoeknnoHHOe YepUeHHe.

N300pakeHne 3afaHHBIX TpexMepHbIX ¢GopM Ha Iulockoctu. Hanecenue ¢opm Ha
IUIOCKOCTH. M300pakeHne MOAENTN HAa TPU IUIOCKOCTH M Ha OJIHY IUIOCKOCTH MO TEKCTOBOMY
OIMCAHUIO.

Mopnyab 3. I'eomeTpusi NIOBEPXHOCTEH M TeJ1 BpallleHUs1, IMHUH cpe3a U Iepexosa.

ITocTpoeHre KOHMYECKMX CEYEHUH, pa3pe3oB, aHAIM3 CI0XKHOH (OpMBI 10 peanbHOMI
Mozenu. [loctpoenue nuHuMil nepexona (MMHUN NEepecedeHts IOBEPXHOCTEN BpAIICHHUS).

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
O01as TPYA0eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TUIaHY 4,0 144
AyIUTOPHBIE 3aHIATHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[TpakTnueckue 3austust (I113) 0,67 24
JlaGopaTtopHsie padoTs (JIP) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3auger ¢
OLIEHKOM
Bunasr yue6HOM paboThI B 3aueTHBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 4,0 108
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3anstus (I13) 0,67 18
Jlaboparopusie pabotsl (JIP) 0,22 6
CamocrositeabHas padora (CP): 2,67 72
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«CouunajabHble acnekTbl HaHOTexXHoJornn» (b1.B.O/1.5)

1. Hesp AUCHUILUIMHBI: TIPUOOPETEHNE CTYIEHTAMH 3HAHUI B 00JIaCTH OOIIECTBEHHOTO
3HauU€HUsI HAHOTEXHOJOIMH, €€ OTAEIbHBIX pa3/ieJoB U Haubojee SPKUX TOCTHKEHHI,
CTUMYJIMPOBaHHE HHTepeca K OyAyIiel crelnanbHOCTH.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OOYy4YalOIIMiici 1O mMporpamMme
0akajaBpuaTa J0JI/KEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OI1K)
u npodeccuonansubiMu (I1K) komnerenusamu:

- CIOCOOHOCTBIO CO3HaBaTh COLMAIbHYIO 3HAUMMOCTh CBoeW Oynymed mpodeccuu,
BJIaJICHUEM BBICOKOI MOTHBAIIMEH K BBINOIHEHUIO TpodeccnonansHoi nesrensHoct (OK-13);

- CIIOCOOHOCTHIO HCIONIB30BAaTh OCHOBHBIE TIOJIOKEHUST M METOJbl COI[HANIbHBIX,
TYMaHUTaPHBIX U SKOHOMHUYECKUX HAaYK MPH PEUIeHUH MPOQPECCHOHANBHBIX 33/1a4 C YY€TOM HX
HOCJICICTBHIA U151 001IecTBa, SKOHOMUKH U 3konorun (OI1K-2);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH, TJ00aibHble HMH(GOPMAIMOHHBIE pPECcypchl B  HAyYHO-HMCCJEI0BATEIbCKOU
JeSITeIbHOCTH B OOJIACTH MaTEpUaJOBEACHUS U TEXHOJIOTMM HAHOMATEpPHUaJOB U HAHOCUCTEM
(TIK-1).
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3HamMb.

- Hauboyiee W3BECTHBIE THIBI HAHOMATEPUAIOB W HAHOCTPYKTYpP, HMX CTPOCHHE U
OCHOBHBIE CBOWCTBA,;

- Hanbosee ApKUE TOCTHHKEHUS B 00JaCTH HAHOTEXHOJIOTMU M XMMUYECKOH TEXHOJIOTUH
HaHOMaTEPHUAJIOB;

- UMEIOLIMECsS Ha CErOJHALIHMNA JIeHb M BO3MOXHBIE B OyAylIeM 00JacTH MPUMEHEHUS
pa3IMYHbIX BUJOB HAHOCHCTEM U HAHOMATEPHAJIOB B COLMAIBHO 3HAYMMBIX 00JIaCTSX;

ymemn.

- BUJETh BO3MOXXHOCTHM IIPUMEHEHHMS HOBBIX HAHOMATE€pUAJIOB M HAHOCUCTEM B
Pa3IUYHBIX 00IACTAX TEXHUKU M MEAULIUHBI;

— OpHUEHTHUPOBATHCA B JUTEPAType, IOCBSIICHHOW INPUMEHEHUI0 HAHOMATEpUaJIOB M
HaHOTEXHOJIOTHH;

gnademsn:

- METOJaMH TPEJICTABICHUS CBEACHHI O CBOMCTBAaX, METOJAaX IMOJyYeHHS U O0IaACTIX
IIPUMEHEHNs] HAHOMAaTepUalIOB U HAHOCTPYKTYP B BUJI€ YCTHBIX JOKJIAJ0B U IPE3EHTALUI.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

1.Beenenue. Hcropus pa3BUTHS HayKd O HaHOMaTepuaiaXx M HAHOTEXHOJOTHUH.
IlepcnexTBBI HAHOMATEPHUAIIOB.

2.YHukanpHblE CBOWCTBA HaHomarepuasioB. Ilpumepsl pasmepHoro 3ddekra.
Hanouactuupel B okpy:Karoueu cpene.

3.Pa3BuTHE METO/I0B BU3yaIM3allii U aHAIN3a HAHOMATEePUasoB.

4.Opranuzanus 1 GpuHAHCUPOBAaHUE HaY4YHBIX McCcleoBaHUN. Benyiue By3bl 1 HaydHbIE
OpraHu3ali B 00JacCTM HAHOTEXHOJIOTMH W HaHoMmarepuanoB. [IporpaMmbl pa3BUTHS
HAaHOTEXHOJIOTHUHA U HAHOMATEPHUAJIOB.

5.¥YrnepoaHbie HAHOMATEPHAIbl - COBPEMEHHOE COCTOSTHUE U TEPCIIEKTUBBL.

6. HanoTexHOMOrMY 1 HAHOMATEPUAJIbI B 3JIEKTPOHUKE.

7.Hanomenuuuna. HanomaTtepuansl Afii  CO3AaHMUS  JICKAPCTBEHHBIX  CPEJICTB.
Hanomatepuanel 1i1d tepanuu paka.

8. MaruuTHbple HAHOMATEPHAJIbI B IPOMBIILIICHHOCTH U B OBITY.

9. KonconuaupoBaHHbIe HAHOMATEPHUAJIBI [Tl TEXHUKH U CTPOUTENHCTBA

10. CoBpeMeHHBIE KOMITIO3ULIMOHHBIE MAaTEPUAJIBI 1 HAHOKOMIIO3HUTHI

11. HaHONOKPBITHS C YHUKAJIBHBIMHA CBOWCTBAMH

12. HanoMaTepuaiisl JUisl peleHns IKOJIOTHUECKUX MPOoOIIeM.

4. O0beM y4eOHOH JUCIHILJIMHBI

Bunpsl yaeOHOM paboThI B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3austus (I13) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
Bunast yueOHoM paboTh B 3agerHbIX B actpon.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3austus (I13) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
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AHHOTauus padoyeii mporpaMmMbl TUCUHUILTHHBI
«JlomosnuTenbHble riaassl pusukmw» (b1.B.0O/1.6)

1. Henap AMCHMILVIMHBI. MPUOOpETEHUE CTYIEHTAMHU 3HAHMH MO OCHOBHBIM pazjieiaM
($U3UKK ¥ YMEHUIO IPUMEHSTh UX B APYTHX €CTECTBEHHOHAYYHBIX JUCHUIUINHAX.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUVIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiaBpuaTa /10JI7KeH:

Obnaoamse cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMH:

- CHOCOOHOCTb. K KYJIbTYPHOMY MBIIUICHHIO, K OOOOIICHUIO, aHAIU3y, BOCIPHUSITHIO
uH(pOpMaIIKH, TOCTAHOBKE IIeJIeH U BRIOOPY myTeit ee moctmxenus (OK-9);

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIE 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH, JUCIHIUIMH 00menpodecCHOHaIbHOTO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJIOB, METOJOB U pE3yJlbTaTOB MaTEMAaTUUYECKOIO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepruMeHTanbHoro uccienaosanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOJIOB HCCIICIOBAHUS, aHAIM3a, TUATHOCTUKU U
MOJICJIMPOBAHUSI CBOMCTB HAaHOMATEPHAIOB M HAHOCUCTEM HEOPraHMYECKOM M OpPraHuyecKou
IPUPOJIbI, B TBEPAOM, KUAKOM, T€JI€00pPa3HOM, a3pP0O30JIbHOM COCTOSIHUM, BKJIKOYAsi HAHOIIJICHKU
Y HaHOCTPYKTYPHPOBaHHbBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE IPAHULIBI pasznena ¢a3, a Takxke
(bHU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX MK ¢ X ydactuem (OITK-3);

- CIIOCOOHOCTH HCHOJB30BaTh Ha MPAKTUKE COBPEMEHHBbIC NPEJCTABICHUS HAYK O
CBOICTBax BEIIECTB U MATEPHAJIOB MPHU MEPEXOJIE X B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OHO
U JIByXMEPHOE), O BIUSHUU pa3Mepa Ha CBONCTBA BEUIECTB M MaTepUasOB, B3aUMOJCHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHUCTEM C OKpyKaromiei cpenoit (ITK-2).

3HamMy.

- (u3uyeckue OCHOBBI KBAHTOBOW CTAaTUCTUKU (MCXOJHBIE «0a30BBIC» IOJOKEHUS,
OCHOBHbBIE KBAaHTOBbBIE CTATUCTUYECKUE PACTIPEICICHNUS);

- DJEMEHTHbl 30HHOW TEOPUU TMPU TPAKTOBKE pA3IUYHBIX CBOMCTB METAJUIOB,
JUAJIEKTPUKOB U MOJIYIPOBOJHUKOB;

- 0a3oBble (DU3MUECKHE MOHATHS O KBAHTOBBIX TEOPUAX TEIIOEMKOCTH (Ha IpHUMEpe
KPUCTAITMYECKHX Tel);

- DJIEMEHTHl (U3MKH TBEPAOrO Tesa (MCXOJHBIE MOHATUS O KpUCTAIIOrpauu, THIIAX
KPUCTAIZIMYECKUX  CTPYKTYp;  CBEIEHMS O  SBJIEHUM M  KBAaHTOBOM  TPaKTOBKE
CBEPXIIPOBOJUMOCTH ).

ymems.

- TPUMEHATh UCXOAHbIE (U3MUecKHe (TEOpeTHYECKHE) 3HAaHMUSI TMpU  PEIICHUU
npodeccHOHATIBHBIX 33/1ay;

- MPOBOJUTH OLIEHOYHBIE PAacCUEThl U OCYLIECTBIISITh (Ha KAYECTBEHHOM YpOBHE) aHAJM3,
HaOJI01aeMBIX SIBJIICHUI.

enaodems.:

- HaBBIKAMU OOOCHOBAHUS CBOMX CYXKIECHHUH, YTO CIIOCOOCTBYET NMPaBUIILHOMY BBIOOpY
METOJUKH TPOBOAMMOIO CTYJEHTOM HCCIIEOBAHMUS.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

1. DJ1eMeHTbl KBAHTOBOM CTATUCTUKH.

OneMeHThl KBaHTOBOM CTaTUCTHKM. KBaHTOBas cucremMa W3 OJMHAKOBBIX YacTHILL.
[IpyHIMIT TOXAECTBEHHOCTH OJMHAKOBBIX dYacTull. CHMMETpUYHBIE U HECUMMETPUYHBIE
BOJIHOBbIE (DYHKIIMM, OIHUCBHIBAIOIIME COCTOSHUS TOXKIECTBEHHBIX MHUKpoYacTHll. Bo3oHBI u
dbepmuonsl. [Tpuamun I[Taynu. KBanToBble cTatncTrueckue pacupeneneHus bose-OiHiTeiina u
®epmu- upaka. BoposkJeHHBIHN 31€KTPOHHBIN ra3 B KpUCTaIaxX (METaIbl).

2. MeTa/uibl, AM3JIEKTPUKH U NOJYNPOBOAHUKH € TOYKH 3PEHUsI 30HHOM TEOPHUH.

OHepretuueckue 30HBL: craructuka depmu-llupaka, sHeprus @epmu. DNEKTpPOH B
MEPUOIMYECKOM T0JIe KprcTaya: 3¢ (HEKTHBHAS Macca dJIEKTPOHA.
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3. DyiieMeHTHI (PU3NKHU TBEPAOTO TeJia.

®usuka TBEpporo tena (PTT): ompeneneHue, CBA3b C APYrUMH JAUCLUIIMHAMM,
00BEKTHI U3Yy4eHUs, KPYT pelaeMblx 3a1ad. Cs3b ¢ kpucramiorpaduei, kpuctauioGusukon u
kpucrauioxumuen. KonaencupoBanHoe cocrosHue. Iloaxoxm K omnmcaHuio TBEPABIX TeIl.
Crpykrypa kpucramioB. CumMerpus M (QU3MUECKHME CBOWCTBA KPHUCTAIOB. THIBI
KPUCTANTMYECKUX CTPYKTYp (0Omas xapakrepuctuka). IIIoTHBIE ymakoBKU: KyOWuecKas U
reKcaroHanbHas (Ha KayeCTBEHHOM YpoBHe). IloHsATHE O CBepXIpPOBOIUMOCTH (KBAHTOBBIE
IIPEJICTaBICHNs HA KAUECTBEHHOM YpPOBHE).

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX yacax
O01as TPYA0eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,44 16
[TpakTuueckue 3arsitus (I13) 0,45 16
CamocrositesbHasi padora (CP): 0,78 40
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,33 JK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 YYeOHOMY MJIAHY 3,0 81
AYJAUTOPHBIE 3aHATHSL: 0,89 24
Jlexumn (Jlek) 0,44 12
[Tpaktnueckue 3austus (113) 0,45 12
CamocrosiTeibHas padora (CP): 0,78 30
Bua xonTpoJs: 3auer / 3k3aMeH 1,33 9K3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«AHAINTHYECKASA XUMHS U PU3MKO-XMMHYECKHE METOAbl AaHAIHU3a B XUMHYECKO
TexHoJ0oruu HaHomartepuaJos» (b1.B.O/1.7)

1. Heap AucuMIUIMHBI: IpHOOpETEHNE 00YYarOIIUMHUCS 3HAaHUI 110 OCHOBHBIM IpyNIiaM
METOJIOB XMMHYECKOTO aHalu3a, Hauboliee MIUPOKO MPUMEHSIEMBIX B MPOMBIIUIEHHOCTH U
MCCJIEI0BATENbCKOM paboTe, a TakKe KOMIETEHITUH, HEOOXOIUMBIX XMMHKaM-TEXHOJIOTaM BCEX
CIELUATBLHOCTEN JJI PEIICHHUS] KOHKPETHBIX 3a/1a4 XMMUYECKOTO aHaIM3a.

2. B pe3yabTtare wu3ydyeHus [IUCHUIJIMHBI OOy4yamomuiicss 1O TMporpaMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusamMu:

- CIIOCOOHOCTBIO NMPUMEHATH 0a30BbIC 3HAHUS MATEMATHUUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUIIIAH, JUCIHUIUIMH 0OmenpodecCHoHaIbHOTO IMKIa B 00beMe HeoOXOIMMOM B
NpoPECCHOHAIBHOW ~ JESATENHbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M pPe3ydbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a u
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CMOCOOHOCTHIO MIPUMEHSATH OCHOBBI METOJIOB MCCIICIOBAHMS, aHAN3a, JUATHOCTUKH U
MOJIEJTUPOBAHUSI CBOMCTB HAHOMATEpPUAIOB M HAHOCHCTEM HEOPraHWYECKOM M OpPraHUYeCcKOi
MPHUPOJIBI, B TBEPAOM, KHUIKOM, TeIe00pa3HOM, a3PO30JIbHOM COCTOSIHHH, BKIIOYasi HAHOTIEHKH
Y HAHOCTPYKTYpPHUPOBAHHBIC TTOKPBITHSI, BHYTPCHHHE U BHEIIIHUE TPAHUIIBI pa3zena ¢as, a Takke
(GU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ X yyactuem (OITK-3);
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- CIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIOJb30BAaHUS TMPUHIUIOB M  METOIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUI, WCHBITAaHUNH M AMATHOCTUKM M3JEIMH U3 HAHOMAaTEpUaloB U
MPOLIECCOB HX TMPOU3BOJCTBA, O0pabOTKM © Moaudukanuu, BKIOYas CTaHJApTHbIE U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIIOJNB30BAHUS TEXHUYECKUX CPEACTB IS
U3MEPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB u u3aenuit u3 nux (I1K-7).

3Hamy:

OCHOBHBIE€ IIOHSTHSI, TEPMUHBI, METOABl U IIPUEMbBI KQUECTBEHHOIO U KOJUYECTBEHHOI'O
XUMHYECKOTO aHallh3a, TEOPUI0 XHUMHYECKHX M (PU3UKO-XMMHUYECKUX METOJO0B aHaIN3a,
NPUHIUIB paOOTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XMMUYECKUX METOJIAX;

yMmemy:

MPUMEHATHh PUOOPETEHHBIE MPAKTUYECKHUE HABBIKH B IPOPECCHOHATBHOM EATEIbHOCTH
JUISL pEIIeHUs KOHKPETHBIX 3a/1ay; BJIaJeTh: MOHMMAHUEM IeJIed U aJlfOPUTMOB XUMHUYECKOIO
aHaiM3a, Cloco0aMu PEIICHUs aHATUTUYECKUX 3a/1a4, OLIEHKOH BO3MOKHOCTEH KaXX/10T0 METO1a
aHaJM3a, OCHOBAMU METPOJOTHYECKON OILIEHKH PEe3YJIbTaTOB KOJIWYECTBEHHOI'O XHMHUYECKOTO
aHaJIN3a;

gnademn:

NOHMMAaHWEM IeJie W aJIrOPUTMOB XUMHUYECKOTO aHaju3a, CIOCOo0aMH pEHICHUs
AHAIUTUYECKUX 3a/1a4, OLIEHKOW BO3MOXHOCTEH KaXXIOr0 METOJa aHajiu3a, OCHOBaMU
METPOJIOTMYECKOM OLIEHKU PE3YJIbTAaTOB KOJIMUYECTBEHHOTO XUMUYECKOT0 aHAIN3a;

umemnv npedcmagierue

O €IMHOM JIOTMKE XUMHUYECKOI'0 aHajiu3a, O MHOrooOpa3uu METOJ0B XHMHUYECKOTO
aHaJIM3a U 0 KOHTPOJIE KaueCTBa Pe3yabTaTOB KOJMYECTBEHHOTO XUMUYECKOTO aHAIH3a.

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI

Beenenue. Ilonstue 006 ananutudeckoir xumuu (AX) Kak O cHCTeMe 3HaHHIA,
MO3BOJIAIOIIEH YCTAHOBUTHh KAuECTBEHHBIM M KOJMYECTBEHHBIM cocTaB BeulecTBa. 3agaun AX.
AHaJIUTHYECKUH CHUTHAJI KaK HOCHUTENIb KAayeCTBEHHOW M KOJWYECTBEHHOW HMHQOpMauu o0
oOwvekTe aHanuza. [lonsTHe o mpobooTdope M mpobomoaroroBke. OCHOBHbBIE TpPeOOBAHUA,
IPEIbSABISEMBIE K METOAAM XHMHMUYECKOTO AaHajlu3a. YCIOBHS BBIIOJHEHUS OIPEIEICHUN.
Amnanutuueckas popMa, aHATUTHYECKUE TIPU3HAKU. AHATUTHYECKHE KIIacCU(PUKAIUU KaTHOHOB
Y aHMOHOB.

Cucremarndeckuii u JapoOHBIN  aHanu3. CoOBpEeMEHHbIE METOABbl HJICHTU(PHUKALUN
AJIEMEHTOB U coelMHEHNN. OpraHn4ecKne aHaIUTUYECKUE PEAreHThl B aHAJIN3€ HEOPraHMYECKUX
BenlecTB. PaBHOBecHs B aHATMTHYECKMX TOMOTE€HHBIX U I'eTepOreHHBIX cucremax. OCHOBHbIE
TUIBl peakuuil, nmpuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aMMOJICHCTBHE, OKHCJIECHUE-
BOCCTAHOBJIEHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHne). OnucaHre paBHOBECUS aHATUTHUECKUX
peakuuii ¢ MOMOIIbI0O KOHCTAaHT PaBHOBECHUS. YUeT MOOOYHBIX pEeakiMii ¢ MOMOIIbIO anmapara
YCIOBHBIX KOHCTaHT paBHOBecHs. VIcronb3oBaHME YCIOBHBIX KOHCTaHT pPAaBHOBECUS IS
ONTUMM3ALMH AHAINTUYECKUX PEaKIMi M NPAKTUYECKHUX YCIOBUH HX BBINOJHEHHS. OCHOBBI
METOJIOB KOJMYECTBEHHOTO XHWMHUYECKOr0 aHaiu3a. MeToabl KOJIMYECTBEHHOIO aHalu3a.
TpeGoBaHus, TNpenbsABIIeMble K XUMHUYECKUM pEAKLHUSAM, HCIOJIb3YEeMbIM B XHMHUYECKOM
aHaiyze. OTambl KOJIMYECTBEHHOro aHanu3a. lloHATHe O TrpaBUMETpPUYECKOM aHaU3e.
TeopeTnueckne OCHOBBI TUTPUMETpPUUYECKOro aHanusza. lIpuemsl TuTpoBaHus. PacueTsl B
TUTpUMETpHUH. ['paduueckoe otobpaxeHue nporecca TUTpoBaHUus. CKadyoK TUTPOBaHUS, TOUKA
HKBHUBAJIEHTHOCTHU, KOHEUHAs! TOYKA TUTpoBaHUs. [lepBuuHbIE U BTOpUYHBIE cTaHAAPTHI. MeTox
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. BbIOOp KHCIOTHO-OCHOBHOIO HHAMKaTopa. Ilpumepst
onpezneneHui. MeTonbl OKHCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAaHUA. OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEeHIIMAT. DaKTOPHI, BIUSAIONIME HA €0 BEIUYMHY. Y paBHeHre HepHera.

Iepmanranatomerpus. Monomerpus. OntuMmsanus ycioBuil ompeneneHus. MeTon
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHMs. (OCOOEHHOCTH peakuui KOMIUIEKCOOOpa30BaHUs
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(xematooOpa3oBanus) uOHOB MeTawioB ¢ OJITA. Bwibop onTUMagbHBIX  YCIOBHI
KOMIUJIEGKCOHOMETPUYECKOTO  TUTPOBaHUA.  TUTpOBaHME  TO  METOAY  OCAKJICHUS.
Mertposioruueckass OIEHKa pe3ylbTaToB aHanuza. MHAMKaTOpHBIE W HMHCTPYMEHTAJIbHbBIE
CIOCOOBI YCTaHOBJICHUS TOYEK YKBUBAJICHTHOCTH.

Benenue B (u3uKo-XxMMHUECKHUE (MHCTPYMEHTAJIbHBIE) METOAbl XUMHUYECKOIO aHalu3a
(MMXA-OXMA). Knaccudpukanus (PU3NKO-XUMUYECKHMX METOJIOB aHAW3a. AHATUTUYECKUI
CUTHan Kak uH(popMaTuBHas (YHKIMS CcocTaBa BellecTBa. MeTonbl KOJIMYECTBEHHBIX
m3Mmepenuit B D®XMA, ux XxapakTepucTuka. AHAJIUTUYECKME M METPOJIOTHYECKUE
XapaKTePUCTUKU METOJUK ornpeaeneHus. Hanocucremsl kak 00bEKThI HCCIIEI0BAHUS

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akanem.
€AMHUIIAX yacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
AYJIUTOPHBIE 3aHATHSI: 1,78 64
Jlekiuu (JIek) 0,45 16
JlaGopaTopHbie pabOThI 1,33 48
CamocrositesbHas padora (CP): 2,22 80
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3auger ¢
OLIEHK O
Bunsr yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 4,0 108
AyIUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,45 12
JlaboparopHbie pabOTHI 1,33 36
CamocrositesbHasi padora (CP): 2,22 60
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer ¢
OLICHKOM

AHHOTauA padoyeil NpOorpaMMbl JUCHUINJIMHBI
«®Pu3nka KoHIeHCHpPoBaHHOIO coctosinus» (b1.B.O/1.8)

1. Heap AMCHMIVIMHBI. IPUOOPETEHUE CTYIEHTAMU 3HAHMHM 1O OCHOBHBIM pa3jienaM
(GU3UKY U YMEHHIO IPUMEHSThH UX B PYTUX €CTECTBEHHOHAYYHBIX TUCIUTUINHAX .

2. B pe3yabtare wu3ydyeHus [UCHUIJIMHBI OOy4yamoliuiicss 1O TMporpaMmme
0akajaBpuaTa J0JI/KEeH:

Obnaoams cnenyrommmu  o0mekyabTypasiMu  (OK), obmenpodeccuonanpabivu  (OIIK) u
npodeccuonansubiMu (I1K) komneTeHIMsIMHU:

- CIMOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUIUIMH, JUCHMIUIMH oOmenpodecCuoHaIbHOrO IMKIa B 00beMe HeoOXOIMMOM B
npoecCHOHANBHOM  JESITeNTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX TMOJXO0JOB, METOJOB W pPE3yJIbTaTOB MaTEMaTHYECKOTO aHaiu3a |
MO/JICIIMPOBAHHUSI, TCOPETUIECKOTO M SKCIIepUMeHTaIbHOTO recnenoanus (OIMK-1);

- CIIOCOOHOCTBIO MPUMEHSTH OCHOBBI METOJIOB HUCCIEAOBAHUS, aHATN3a, TUAaTHOCTHKU U
MOJICJIUPOBAHUSI CBOMCTB HAaHOMATEPHAIOB M HAHOCHUCTEM HEOPraHMYECKOM M OpraHMYecKOou
MIPUPOJIBI, B TBEPIIOM, KUIKOM, TeJeo0pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKIIFOUAsk HAHOTUICHKH
¥ HaHOCTPYKTYPHPOBaHHBIC MOKPBITHS, BHYTPEHHNE U BHEIIHUE TPAHUIIBI pa3fena (a3, a TakKe
(GHU3NUIECKUX U XUMUYECKHX MPOIECCOB B HUX WK ¢ uX ydactuem (OITK-3);

- CIIOCOOHOCTh WCHONB30BaTh HAa MPAKTHUKE COBPEMEHHBbIC MPECTABICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MPHU MEPEX0Je UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OAHO
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U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOMCTBAa BELIECTB M MaTEpUaliOB, B3aUMOJEHCTBUU
HaHOMAaTEepPHAaJIOB M HAHOCHCTEM C OKpyKaromiei cpenoit (I1K-2).

3Hamb:

- OCHOBBI (PM3UKH KOHJIEHCUPOBAHHOTO COCTOSIHUS,

- cMbIC (DyHIAMEHTaJIbHBIX (PU3MUECKUX 3aKOHOB, NPUHIMIIOB U IOCTYJIATOB; HX
(OpMYITUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b ILUPOKOro Kpyra (U3MYECKUX SBICHUH ¢ (yHAAMEHTAIbHBIMU MPHHLUIAMH U
3aKOHAMH (PU3HKH;

- OCHOBHbBIE METO/Ibl PELICHMSI 3a/1a4 10 ONUCAHUIO (PU3MUECKUX SBJICHUM;

- METOJIbI 00pa0OTKH Pe3yNbTaTOB (PU3HUECKOTO IKCIICPUMEHTA,

ymemy:

- IPUMEHSTh TEOPETUUECKUE 3HAHUS U IKCIEPUMEHTAJIbHBIE METO/Ibl UCCIIEIOBAHUS IIPU
peleHnH IpodecCHOHATIbHBIX 3aj1ay;

- IPOBOJIUTH PACUYEThI, OCYIIECTBIATh aHAINU3 U Ha OCHOBE 3TOTO JellaTh 00OCHOBaHHbIE
BBIBO/IBI;

- AHAJIM3UPOBAThH PE3YJIbTAThl HAONIIOIEHUN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U NPUHIUIIOB (PU3MKH;

- OIpeneisaTh XapakTep (QU3NYECKUX IPOLECCOB IO KOMILIEKCY 3KCIIEpPUMEHTAIbHON
UH(pOPMAaLIUU IPU TOMOIIU I'padUKOB, TAOIHI U YPABHEHUH;

- IPEACTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUYECKYI0 HH(POPMAIUIO B
YCTHOM M MMCbMEHHOM (opMe, B TOM YHCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI;

gnademsn:

- HaBBIKAMHU PAa0OTHI C IMUPOKUM KPYroM (hU3HUYECKHX MPUOOPOB U 000PYIOBAHHS;

- HaBbIKaMU 0OOCHOBAHHUS CBOUX CY)KICHUH U BBIOOPA METO/1a UCCIIEIOBaHMSL.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

1.BBenenue.

Heo0XoauMocTh KBaHTOBOTO MOAXOJa NpPU H3YYeHUH (U3UKHA KOHIACHCHPOBAHHOTO
COCTOSIHUS.

2.27eMeHTHI KpucTautorpaduu.

Tunsl cMMMETpUN B KPUCTAJUNIMYECKUX CTPYKTYpPax M UX PaCHpElesIEHUE M0 CUHTOHUAM
(uHnexkcel Munnepa). AHU30TpONUS KPUCTAUIMYECKUX CBOMCTB  (KMIKHE KPHUCTAJUIbI,
noaumepsl). Knaccuduxanus TBEPABIX TE MO XapaKTepy CUJI CBA3M U THUIAM KPUCTAJUIMYECKUX
cTpyktyp. [lepumonndeckue GyHKIMU ISl TPAHCISIIIMOHHBIX BEKTOpOB. OOpaTHas pemérka u eé
CBOWCTBa, OOBEM HIEMEHTApHON s4elku oOpaTHOH peméTku. 30HBI bpunntosHa.
HecoBepimieHCTBO 1 JedeKThl KpHUCTAUIMYECKOM pemeéTrku. TemioBble M paJAvallMOHHBIE
NeQeKThl, TUCIOKAIHUH.

3. DIeMeHTBI CTaTUCTUYECKON (PU3UKN KOHJIEHCUPOBAHHOTO COCTOSHUSI.

TepMonnHaMHUYeCKU M CTaTUCTMYECKMH  MOAXOAbl B  H3YYEHHH COCTOSTHUUI
MakKpOCHCTEM. OJIEMEHThl TEOPUHM YIPYrocTH, TEH30phl JAepopManvii U HaNpsHKEHUH.
BbIpoK/IeHHBIE M HEBBIPOXKIECHHBIE KOJUIEKTHBBI, HUX CBSI3b C KJIACCUYECKOW M KBaHTOBOH
CTAaTUCTUKOU. YMcla KBAaHTOBBIX COCTOSIHUM JIsi MUKpoudacTuil. Mojens ra3a CBOOOIHBIX W
HE3aBUCHMBIX 3JIEKTPOHOB M 0030HOB. BinsHue Temmeparypel Ha pacnpezneneHue depmu-
Hupaka. Bripoxnennsie ®epmu u bos3e rasel. Kiaccmueckue M KBAHTOBBIE JKHMJIKOCTH.
Ceepxrtekyuectb. [IpaBmiia  CTaTHCTUYECKOTO  YCPEAHEHUs  (HU3MUECKUX BEIUYMH B
KJIACCMYECKOM M KBaHTOBBIX cTatucTukax. @opmyna [Tnanka 1 4€pHOro n3myyeHusl.

4.30HHas Teopus TBEPABIX Tell.

VpaBuenune Illpeaunrepa B nepuoandeckoM mnoreHnuaize. DyHkumu  broxa.
OHEpPreTM4ecKuil CIEKTpP DJJIEKTPOHOB B KpUCTAUIE. ODHEpPrus U IOBEPXHOCTb PDepMu.
OddexTuBHass Macca DJIEKTPOHOB M JBIPOK B BAJIGHTHOM 30HE MOJIYMPOBOJHHKA.
JucnepcuonHble 3aKoHBL. MeTaiibl, IOJYNPOBOIHUKH, JUIEKTPUKU C TOYKU 3PEHUS 30HHON
TEOpUH.
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5. DiieMeHTapHbIe BO30YK/ICHUS B TBEPIBIX TEJaX.

Knaccudukanus snemMeHTapHBIX BO30YXKJIeHUH B KpucTayuiax. KoHuenus KBa3nuacTHil.
Bpemsi xU3HU 3J€MEHTapHBIX BO30YXAeHH: (POHOHOB, IUIA3MOHOB, IKCUTOHOB, MAarHOHOB M
noJsipoHoB. [Inazmennsie konebanus u ia3MoHbl. CKUHAQdEKT.

6./luHamuKa KpUCTAJUTMYECKOM peréTKu.

KBanTOBBIIl XapakTep KojeOaHuUN KpuUCTAIMYecKoM pewérku. Mmmnynsc u sHeprus
dononoB. Heympyroe paccessnue ¢GOTOHOB, peHTT€HOBCKHUX Jy4eil U HEUTpPOHOB Ha (hOHOHAX.
Konebanus B peméTke, COCTOAIIEH U3 OJUHAKOBBIX aTOMOB.

Pemérka ¢ nByMs paziMyHBIMM aTOMaMH B KPUCTAJUIMYECKOW NPUMHUTHUBHOM SYEHKE.
®opmyna [lnanka a1 GOHOHOB.

7. TersioBbIE CBOIICTBA KOHJECHCHUPOBAHHBIX CPE.

Termnoémkocts TBEpHOro Tenma. OOIacTH HU3KUX M BBICOKHX TeMIepaTyp. TermioéMKoCTh
3JIEKTPOHHOIO Ta3a. AHrapMOHHMYECKHE B3aUMOJEWUCTBUS B KpUCTaLiax. TermionpoBOJHOCTh
TBEPABIX Ten. TeroBoe conpoTuBieHue pemérku. [Ipomeccer mepedpoca. JledexTs! pemérku u
UX BIUSHUE Ha TEIUIONPOBOJHOCTh. TemIonpoBOIHOCTh AUAIEKTPUKOB (peméToyHas
TETUIONPOBOAHOCTD). TErIonpoOBOIHOCT, METAJUIOB U CIUIABOB B 00JaCTH BBICOKMX M HHU3KHX
TEeMIIepaTyp.

8.0nexTpuieckne CBOMCTBA KOHACHCUPOBAHHBIX CPE.

PaBHOBecHOE COCTOSIHHME 3JEKTPOHHOTO Ta3a B mpoBojgHuKe. Jlpeiid 37IeKTpoHOB Mo
JIeCTBHEM BHEIIHETO AJIEKTPHUYECKOTo Mmost. Bpems penakcanuu u 1iuHa cBoOOIHOTO Tpodera
3JIEKTPOHOB. JJEKTPONPOBOAHOCTh HEBBIPOKACHHOTO M BBIPOKIECHHOTO 3JIEKTPOHHOIO Ta30B.
3aBUCUMOCTbD MOJIBH’)KHOCTH HOCUTENEH 3apsjia OT TEMIEPATyphl. DIEKTPOINPOBOJIHOCTb YUCTBIX
METAJUIOB. JIEKTPONPOBOJHOCTh METAJUIMYECKUX CIUIABOB. SIBJIIEHHE CBEPXIIPOBOJIUMOCTH.
[Ilenn sHEPreTHYecKoro CHEeKTpa 3JIEKTPOHOB MPOBOJMMOCTH B CBEPXIPOBOAHMKE. Teopus
ceepxipoogumoctu bapauna-Kynepa-Ilpuddepa (BKLI-Teopus). O6pa3zoBaHue 3IeKTPOHHBIX
nap Kynepa. BnusHue BHENIHUX IOJEH HA CBEPXIIPOBOIAIIEE COCTOSIHUE NMPOBOAHUKA. Teopus
['un36ypra-Jlangay. KsantoBanue notoka B cBepxmnpoBoaHukax. Iddekr J[xo3edcona.

9. MarHuTHBIE CBOWCTBA KOHJICHCUPOBAHHBIX CPE]T_.

MaruutHoe moje B MarHeTukax .MarHuTHble  cBoiicTBa atomoB. OpOHUTaNbHBIH,
COIMHOBOM W  pe3ylbTUPYIOIIMH MarHUTHbIE MOMEHThl aTOMOB, UX KBaHTOBAHUE.
Knaccugukanuss MarHMTHBIX MaTepuanoB. JlMaMarHeTusM, MHIYLIUPOBAHHBIM MarHUTHBIN
MOMEHT aroma. MaruutHas BOCHPHUMMYHUBOCTh JUANEKTpUKOB. KBaHTOBas npupoja
napamarHeTusma. IlapamarneTnsm 31eKTpoHHOTo rasa. KBanTosas npupona ¢geppomarHeTusma,
criuHOBbIe BOJHBL. OOMEHHOE B3auMmojelcTBue M (eppomarHeTu3Mm. JlOMEHHas CTPYKTypa
(beppoMarHuTHBIX Tell. AHTU(EPPO-MarHeTU3M U GEeppUTHI.

10. 3akmoveHue.

Tennenuuu pa3BUTUs U MPoOIEMBI PU3UKU KOHJEHCHPOBAHHOTI'O COCTOSHUSI.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
SIMHAIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 5,0 180
AyAUTOpPHBIE 3aHATHSL: 2,22 80
Jlexruu (JIek) 0,89 32
[TpakTuueckue 3austus (I13) 0,44 16
JlaboparopHbIe pabOTHI 0,89 32
CamocrositeabHas padora (CP): 2,78 100
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH
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Bunast yueOHol paboThI B 3aueTHBIX B actpon.
eIMHUIIAX qacax
Oo0mas TPy10eMKOCTh JUCHHUILJIMHBI 110 Y4e0OHOMY IJIAHY 5,0 135
AYJIUTOPHBIE 3aHATHSI: 2,22 60
Jlekiuu (JIek) 0,89 24
ITpaktrueckue 3ansatus (113) 0,44 12
JlaboparopHbie pabOTHhI 0,89 24
CamocrositesibHas padora (CP): 2,78 75
Buja xoHTpoOJISi: 3a4UeT / IK3aMeH 0,0 3auyer ¢
OLICHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHUILJIMHBI
«JlabopaTopHblie padoThl 10 pusnyeckoil xumun Hanomarepuaaos» (b1.B.O/1.9)

1. Heap AMCHMIUVIMHBI. O3HAKOMHUTH M PACKPHITh BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
9KCIIEPUMEHTAIBHBIX METOJ0B (U3NYECKOM XUMHUHM, HAYYUTh CTyJEHTa BUIETh OOJAacTH U
npesenbl MPUMEHEHUS! 3TUX METOJ0B HCCJIENOBAaHUS, YETKO MOHMMATh MX NPHUHLUIHUAIbHbIE
BO3MOXXHOCTH M OTPAaHMYEHUS IIPU PEIICHUU KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 3a/1ad.

2. B pe3yabraTre wu3y4YeHUs [IHCHMILUIMHBI OO0Yy4YalOIIMiici 1O mporpamMme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyromumu odmexynpTypabiMu (OK), obmenpodeccrnonansasiMu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIusAMU:

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMATHYECKUX M €CTECTBEHHOHAYYHBIX
TUCIUIUIAH, JUCHUIUIMH 00menpodecCHoHaIbHOr0 IMKIa B 00beMe HeoOXOoIMMOM B
npo(ecCHOHANBHOM  JESITEIbHOCTM  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIMX  HayK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3ylIbTaTOB MAaTEeMAaTHUYECKOTO aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CMOCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB HCCIIEIOBaHUS, aHAN3a, JUATHOCTUKU U
MOJEIUPOBAHUSI CBOMCTB HAHOMATEPUAJIOB M HAHOCHCTEM HEOPraHUYECKOW M OPraHUYECKOU
MPUPOJIBI, B TBEPAOM, KUAKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOIIJICHKU
Y HaHOCTPYKTYPHPOBAHHbIE IMOKPBITUSI, BHYTPEHHUE U BHEILIHUE T'PaHUIIB] pa3jena (a3, a Takxke
(HU3UYECKUX U XMMUYECKUX MPOIECCOB B HUX WM ¢ ux yyactiem (OIIK-3);

- CIOCOOHOCTBIO TMPUMEHSATh HAaBBIKM HCIOJb30BAaHUS MPUHIUIOB M  METOJIUK
KOMIUIEKCHBIX MCCIIEJOBAaHWW, WCIBITAHUNA M JUArHOCTUKU M3JEIUM W3 HaHOMAaTepualoB U
MPOIIECCOB UX TPOU3BOJACTBA, OO0paOOTKM W MOAU(UKAIMU, BKIIOYas CTaHJApPTHBIE U
ceprudukanponnsie ucneitanus (I1K-3).

3Hamy:

- IPUHIUI pabOThl U CXEMBI UCITIOIb3YEMbIX U3MEPUTENBHBIX YCTAHOBOK;

- BO3MOXHOCTM METOJOB CHEKTPOXMMHUHM JUIsl TPOBENEHUS KAadeCTBEHHOIO U
KOJIMYECTBEHHOTO aHalli3a XMMHUYECKUX CHCTEM, OMNPEENICHHUs TEPMOJMHAMUYECKHX CBOWCTB
XUMUYECKUX BEIIECTB;

- KOHAYKTOMETPUYECKMH U  TMOTEHIUOMETPUUECKUH  METOAbl  HAXOXKICHUS
TEPMOJIMHAMMYECKUX  XapaKTEePUCTHK JJIEKTPOJIUTOB (aKTUBHOCTEH U K03(duumeHToB
AKTUBHOCTH, KOHCTaHTBI AUCCOLUAIINH, TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEAKIINN);

- (PM3UKO-XUMHYECKUE METOJIbl HCCIEIOBAHUS M aHaIM3a (a30BbIX PABHOBECHUN B OJIHO-
Y MHOTOKOMITOHEHTHBIX CUCTEMaX, IIyTH NOCTPOEHU (ha30BbIX JUarpamMm COCTOSIHUS;

- DKCHEPUMEHTAJbHbIE METOJbl M3YyYEHHMsS KMHETHKH XUMHUYECKHX peakuui, crnocoObl
orpezeNieHusl KOHCTaHT CKOPOCTEN U MOpSAKa XUMUYECKUX peaklui, MOAX0Abl K YCTaHOBJICHUIO
JTUMUTHPYIOIIEH CTaIuM PEaKlMi U YCTAHOBJICHUIO MEXaHU3Ma €€ MPOTEKaHMUS;

- KaJOpUMETPUYECKHE METOJbl OIpeNeiIeHHs] TeIIOEMKOCTH, TEIUIOBBIX 3(PQEKTOB U
JPYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00BEKTOB;

yMemy:
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- IPUMEHATHh TEOPETHUECKUE 3HAHUS U OIKCIEPUMEHTAIbHBIE METO/bl HCCIEIO0BaHUS
($u3nUecKoil XMMHUU TIPU peIIeHUH NPo(hecCHOHANBHBIX 3a/1a4;

- cdopmynupoBaTh IMpoOiieMy M O0OOCHOBAaTh BBIOOP HKCIEPUMEHTAIBHOIO MeETOJa
UCCIICIOBaHMS, IOCTABUTD LEJIU U 3a/1a41 U HAMETHTD IIYTH UX JOCTHKCHHUS;

- TIPOBECTHM MaTeMaTHUYeCKyl0 0O0pabOTKy SKCIEpUMEHTAJIbHbIX JaHHbIX Ha 0ase
TEOPETUYECKHUX 3HAHUN TI0 (PU3NUECKON XUMHH;

- IPEICTaBIATh JaHHbIE J1a0OPaTOPHOrO HCCIEAOBaHUS B rpaduyeckoil ¢opme U Ha
OCHOBE IIOJyYEHHBIX 3aBUCHUMOCTEH OIPEAEIATh COOTBETCTBYIOUIME TEPMOJMHAMUYECKHE U
KWHETHUYECKHE XapaKTePUCTUKN XMMHUYECKONW CUCTEMbl 1 XUMHUYECKOTO IIPOLiecca;

- TPOBOIUTH aHAIW3 M KPUTHUYECKH OLEHUBATH MOJYYCHHBIE AKCIEPUMEHTAIbHbIC
JJaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHbBIE BHIBOJIbI HA 0a3e MPOBEIEHHBIX OINBITOB;

enademsn:

- KOMIUIEKCOM COBPEMEHHBIX SKCHEPUMEHTAJIbHBIX METOJOB (DPU3NYECKOH XUMHUM JUIS
pelLIeHUsI KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

- SKCIEPUMEHTAIbHBIMU METOJIaMH UCCIIEI0BAHUS COCTOSIHUSA XUMHUYECKOTO PABHOBECHS
U KUHETUKU XUMHUYECKOTO MpoIecca.

- IpreMaMu 00pabOTKHU MOTYYEHHBIX ONBITHBIX TAHHBIX JUISl BBISIBICHUS M YCTAHOBIJICHUS
B3aMMOCBSI3€ MEXAy TEpPMOJUHAMUYECKHMMH CBOMCTBaMH W (U3WYECKHMMH TapameTpaMu
npoiiecca;

- 3HaHWSAMH OCHOBHBIX 3aKOHOB (DM3MYECKOW XUMHH JUISI  COJEpIKATeIbHOM
UHTEpIpEeTaliU MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB.

3. Kparkoe coaep:kanue JUCHUIINHBI

[IpumeHenne MeTOIOB (U3UKO-XMMHUUYECKOI'O HCCIECAOBAaHUS JJIs  ONpE/eieHus
TEPMOJIMHAMHYECKIX ¥ KHHETUIECKHUX XapAaKTEPUCTHK XUMHUECKUX CUCTEM.

CnexkTpoxumMHuyeckne MeTOAbl HccjeaoBaHus. KauecTBeHHbI aHain3 BellecTBa
(ompeneneHne MEXbsJIEPHBIX PACCTOSHUN, MOMEHTOB HMHEpUUU MoJekyn). OmnpeneneHue
KOJINYECTBEHHBIX ~ XApaKTEPUCTUK (CTENEHU JUCCOLMAMM U KOHCTAHTHl JUCCOLMALUU
AIIEKTPOJINTOB, TEIJIOEMKOCTH BEIIECTBA).

JJIeKTpOXMMHYecKHe MeToAbl HcciaegoBanus. Konaykromerpusi. OrmnpeneneHue
KOHCTaHTBl JMCCOIMAIMM C€1a00ro 3JEKTPOJUTa, CTENEHH IUCCOLMALNU, 3JIEKTPUYECKON
OPOBOJUMOCTH  THpU  OECKOHEYHOM  pa30aBIeHUM  KOHIYKTOMETPHYECKUM  METOOM.
[Torenmmomerpusi. OnpeneneHne TEPMOJANHAMHYECKUX XapPAKTEPUCTUK XUMHUYECKOW peakinu
(ArH®, ArG®, ArS®), temnepatypuoro koaddurmenta DJC ( dE®/AT ), cranmaprroit DJIC ( E®),
U3Yy4EHUE BIUSHUS 100aBOK Ha MOTEHLIMAJ 3JIEKTPO/a.

®a3oBoe paBHOBecHe B OJHOKOMIIOHEHTHBIX cHcTeMaX. POH3UKO-XHMUYECKHIt
a”Haym3. l3yueHue 3aBUCHMOCTH CBOMCTB cuCTeMbl OT €€ cocraBa. KpuBble oOXJakIeHUS.
OmnpeneneHue cocraBa 3BTEKTUYECKON cMmecu. [locTpoeHue auarpamMM KHUIIEHUS W JUarpaMm
IUTaBKOCTH Il OMHApHBIX cucTeM. OrpaHUYeHHas PacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CUCTEMAX.

Xumuyeckoe paHoBecue. OrmpeserieHne KOHCTAHTbI XMMHUYECKOTO paBHOBECHUS U
TEIUIOBOTO AP PeKTa XMMUYECKON peakIlui Ha puMepe peakiuil pa3ioxKeHusl.

Tepmoxumusi. Kasopumerpus. Onpenenenue TEIUIOEMKOCTHU BEILIECTB
KaJOPUMETPUYECKHM METOOM.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunast yueOHoM paboTh B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TpPyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIMTOPHBIE 3aAHSITHS: 0,89 32
Jlexruu (JIek) 0 0
[Tpaktuueckue 3austus (I13) 0 0
JlabopaTopHbIe pabOTHI 0,89 32
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CamocrositesbHas padora (CP): 2,11 76
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,0 3agyer
Bunbr yueOHOM paboThI B 3auerHbIx B actpom.
SIMHUIIAX gacax
O01as TPYA10eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY TUIaHY 3,0 81
AyIUTOPHBIE 3aHIATHS: 0,89 24
Jlexmm (Jlek) 0 0
ITpaktrueckue 3ansatus (113) 0 0
JlaboparopHbie pabOTHI 0,89 24
CamocrositesibHas padora (CP): 2,11 57
Bu1 kKoHTpoOJIsI: 3a4€T / IK3aMeH 0,0 3ayer

AHHOTaN U padoyeil MPOrpaMMsbl AU CHUILIMHBI
«Opranudeckasi XumMusi B TeXHoJIoruu HaHomatepuasaon» (b1.B.0/1.10)

1. Heab (ucOMMIMHBI — TPHOOPETEHUE CTYJACHTAMH 3HAHUN O CTPOCHHUH OPTaHUYECKUX
COCIMHEHUIN, OCHOBHBIX XHMHUYECKHX CBOWCTBAX pa3IUYHBIX KJIACCOB OPraHMYECKUX
COCTMHEHUH M METO/IaX MX MOJyYeHUs, KaK TPOMBIIUICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabtare mu3yyeHus [MCHUILIMHBI oOyyalommiics 10 Mporpamme
0akajaBpUaTa J0JI’KeH:

Obnaoame cnenyrommmu  oOmekynsTypHbiMu  (OK), obmenpodeccuonansubivu  (OIIK) wu
npodeccuonanbubiMu (I1K) komneTeHuusMu:

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIE 3HAHUS MATEMATHUYECKUX M €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCIHMIUIAH  00menpodecCHOHaIbHOrO0 IMKIa B 00BeMe HEoOXOoIMMOM B
npoecCHOHANBHOM  JESITENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IOJXOJOB, METOJOB M pPE3yJbTaTOB MAaTEMAaTHYECKOTO aHaim3a W
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccieaoBanus (OITK-1);

- CHOCOOHOCTBIO WCIIOJI30BaTh HAa IPAKTUKE COBPEMEHHBIC IPEACTABICHUS HAYK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MPHU MEPEXOe UX B HAHOPA3MEPHOE COCTOSIHHUE (HOJb, OJHO
U JByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEUISCTB U MaTEPUAJIOB, B3aUMOJICHCTBUU
HAaHOMAaTEPHAJIOB M HAHOCHUCTEM C OKpy»karomieit cpemoit (TTK-2).

3Hamy:

— TEOPETUYECKHUE OCHOBBI CTPOEHHUS M CBOWCTB Pa3NUYHBIX KIIACCOB OPTraHUYECKUX
COCIUHCHMIA,

— CMocoObl TOJIYYeHUSI U XUMHUYECKHE CBONCTBAa OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIUHCHMIA,

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPTAHUUYECKUX PEAKIIUN;

ymemy:

— TPHUMEHSTh TEOPETUYECKHUE 3HaHUS [UIsl CHHTE3a OPraHUYECKUX COCHUHEHMIA
Pa3TUYHBIX KJIACCOB;

— aHATM3UPOBATh U MPENICKA3BIBATh PEAKIIMOHHBIE CBONCTBA OPTaHUYECKUX COCTMHEHUH;

— COCTaBJISITh CXEMBI CHHTE3a OPTraHMYECKUX COSAMHCHUN 33 JaHHOTO CTPOCHUS;

61a0emy.

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAITUU OPTaHUICCKUX COCTMHCHUH;

— OCHOBHBIMU TE€OPETHUYECKUMH IMPEACTABICHUSIMH B OPraHUIeCKOU XHUMHH;

— HaBbIKaMU OOOCHOBAaHHWS PAIMOHAIBHBIX CIIOCOOOB TIONYYCHHS OPTaHWYCCKUX

BELIECTB.
3. Kpartkoe cogep:xanue TUCUMILIIMHbBI
l"anoreHonpou3BoIHEIE. Knaccudukanus. Homenkinarypa. Anku- u

AJUTMITAIOTCHUABL. apOMaTHUeckue  ranoreHuasl.  M3omepus. Homenkmarypa.  CrocoObr
nonydyeHusi. IIpoctpancTBeHHOe U 3ieKTpoHHOE cTpoeHue. duznueckue cpoiicTBa. Peakiuun
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HYKJICOUIBHOTO 3aMelleHuss U oTiiernsieHus. [lonsarue HyKI€OQHUIBHOCTH U OCHOBHOCTH
peareHTOB. AMOUICHTHBIE HYKJICO(DUITEHBIE PEareHTHI.

Meramopranuueckue  COeIMHEHMs. Tumbl  CBA3€H B DJIIEMEHTOPraHUYECKUX
coequHeHUsIX. CriocoObl TONyYeHUs JTUTH- W MarHUHOPTraHWYECKHX COeIuHeHui. Peakius
['punbspa, Mexanusm. Peakiuu ¢ kapOOHUIBHBIMU COESIMHEHHUSIMH.

Crouptel. ®enonsl. IIpocteie 3¢dupsl. DmnokcucoeAMHEHUS. AJBIETUIbI, KETOHBI.
Kap6oHoBbIe KHCIOTHI U MX MPOU3BOJHBIE. B KakI0M Kilacce paccMaTpHUBAIOTCS CIEAYIOLIHNE
pasziensl: W30Mepusi, HOMEHKJIAaTrypa, (HU3NYEeCKHe W XUMHUYECKHE CBOWCTBA, CIIOCOOBI
MoJay4eHusi. MexaHu3Mbl peakiu.

KapOoHOBBIE KUCIOTHI ¥ UX (DYHKIIHOHAJIbHBIE TIPOU3BOTHBIC.

Manonossiii 3¢up. Ilomyuenune. Crpoenne, CH-Kucinotnocts. Peakiuu koHmeHcamum
MaJIOHOBOTO 3(Hpa M MaTIOHOBON KHCJIOTHI C aiubJeruaamMH. AMHHOKUCIOTHL [[ukapOoHOBBIE
KHCJIOTBI.

A3sorconepxkamue coeauHeHus.  Hurtpocoenunnenus. Amusbl. B kaxaoMm kiacce
paccMaTpUBAIOTCS CIEAYIOLIUE Pa3/Ieiibl: U30MEPHs, HOMEHKIIATypa, GU3NYECKUE U XUMHUECKHE
CBOWCTBA, CIOCOOBI TOJy4YeHUs. MexaHu3mbl peakuuil. OpraHudeckue COCJUHECHUS B
XUMUYECKON TEXHOJOTMH HAHOMATEPHUaJIOB

A3a- 1 11a3ocoeuHeHus

[lonyyenune nMa30COEMHEHUN peakUUed [Wa30TUPOBAHUA: YCIOBUSA IPOBEICHUS
peakuuu M MexaHusM. Pusnueckue cBoucTBa. Xumudeckue cpoucrBa. [lomydeHune wu
MIPUMEHEHUE a30COEANHEHU .

4. O0beM y4eOHOM JUCIHIJIMHBI

Bunast yue6HOM paboThI B 3aueTHBIX B akagewm.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 5,0 180
AYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexiuu (JIek) 0,89 32
JlaGopaTopHbie pabOThI 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpoJIsi: 3a4er / 3Kk3aMeH 1,0 IK3aMeH
(36)
Bunpsl yaeOHOM paboThI B 3agerHbIX B actpon.
SIMHHIIAX gacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AyAUTOpPHBIE 3aHATHSL: 1,78 48
Jlexmm (Jlek) 0,89 24
JlaGopaTopHbie pabOThI 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Ko/utonaHass XuMusl B XUMHYECKOH TexHo10run Hanomarepuasos» (b1.B.O/.11)

1. Ieap AUCHMIUIMHBI: O3HAKOMJIEHHWE CTYJIEHTOB C OCHOBAaMU TEPMOJUHAMHUKHU
MMOBEPXHOCTHBIX SIBICHUH, CIIOCOOAMH TIONYYCHHUS M BaXHEHIITUMU CBOMCTBAMHU JIUCIIEPCHBIX
CHCTEM.

2. B pe3yabrare mu3ydyeHus IUCHUIUIMHBI OOyYyamomuiicss 1O TMporpaMme
0akajaBpUaTa J0JIKEH:

Obnaoamse cnenyrommmu o0mekynbTypHbiME (OK), obmenpodeccnonanbapiMu (OITK)
u ipodeccronanbabiMu (1K) kommereHIUsAMU:
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- CIIOCOOHOCTBIO IPUMEHATh 0a30BbIE€ 3HAHMSI MATEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIAH, JUCHUIUTHH 00menpodecCHOHanbHOr0 IUKIa B 00beMe, HEe0OXOIWMOM B
npoQeCCUOHATIBHON ~ JESITEIbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOILMX  Hayk,
pa3pa0OTaHHBIX B HHX IIOJIXOJI0OB, METOJOB U pE3yJbTaTOB MAaTEMaTHYECKOI'O aHajau3a MU
MO/ICIUPOBaHHMsI, TCOPETUIECKOTO U dKCIepUMeHTanbHoro nccienoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOAOB HCCIIEOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJIEJIMPOBAaHUS CBOMCTB HAHOMATEPUAJIOB M HAHOCHCTEM HEOPTaHUYECKOM M OpPraHu4ecKou
IPUPOJIbI, B TBEPAOM, XKHUJIKOM, Ireie00pa3HOM, a3p030JIbHOM COCTOSIHUM, BKJIIOYasi HAHOIJIEHKU
U HAaHOCTPYKTYPUPOBAaHHbBIE IIOKPBITUS, BHYTPEHHUE U BHELIHME IPAaHUIIbI pazjerna (a3, a TakkKe
(GU3MYECKUX U XUMHYECKUX MPOILIECCOB B HUX WM ¢ ux ydactueM (OI1K-3)

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IIPAKTUKE COBPEMEHHBIEC IPE/ICTaBJICHUS HAyK O
CBOICTBaxX BEIIECTB U MAaTEPUAJIOB IIPHU MEPEXO/IE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJHO
U JIByXMEpHOE€), O BIMSHMM pa3Mepa Ha CBOMCTBA BELIECTB W MaTE€pHAJIOB, B3aUMOJEHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskatotie cpenoit (ITK-2);

3HATH:

OCHOBHBIC TIOHATHSL M COOTHOLICHHS TEPMOJMHAMMKU IIOBEPXHOCTHBIX SIBJICHHUU
(TepMOIMHAMMKA TOBEPXHOCTHOIO CJIOS; ajAre3usi, CMauMBaHUE M pacTEKaHUE >KUIKOCTEH;
JMICTIEPCHOCTD U TEPMOAMHAMUYECKHE CBOMCTBA TEII; aJCOPOIHs ra30B W MapoB, aJcOpOIHs U3
PacTBOpPOB);

OCHOBHBIE€ METO/BI ITOJIYYEHUS JUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBA JIUCIIEPCHBIX CUCTEM  (3JIEKTPOMOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKUE M ONTHYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOMJIHBIX IOBEPXHOCTHO-
AKTUBHBIX BELIECTB);

OCHOBHBIE IIOHATHUS U COOTHOILIEHHS TEOPUH arperaTUBHOM YCTOMYHMBOCTH M KOAT'yJISLIUH
110(OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYypOoOOpa30oBaHMsI U PEOJOTMYECKHE CBOWCTBA
JUCIIEPCHBIX CUCTEM;

YMETb:

IIPOBOAUTH pacueTbl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUN TEPMOJWHAMUKH
ITOBEPXHOCTHBIX SBJICHUM M PACYEThl OCHOBHBIX XapaKTEPUCTHK JUCIIEPCHBIX CUCTEM;

gnademsn:

METOJAAaMH HM3MEpPEHHUs IIOBEPXHOCTHOIO HATSKEHHs, KpAacBOrO YIVIA, BEJIMYUHBI
ajgcopOMM M yIENbHOM  TOBEPXHOCTH,  BS3KOCTH, KPUTHYECKOM  KOHIIEHTPALUU
MULEI0O00pa30BaHUs,  DJEKTPOKMHETHMUECKOTO  IOTEHIMalla;  METOJaMH  I[POBEJEHUs
JUCIIEPCUOHHOIO AaHAJIM3a, CHUHTE3a MAUCIEPCHBIX CHUCTEM M OLEHKH MX arperaruBHOU
YCTONYUBOCTH.

3. KpaTkoe coep:kaHue M CHUIINHBI

Mopyns 1. [Ipeamet u npu3Haku 00BHEKTOB KOJUIOUTHON XUMHH

KomnonnHasgs xumusi - Hayka O NOBEPXHOCTHBIX SIBJICHHUSX W AMUCIEPCHBIX CHCTEMAax.
OcHOBHbBIE IPU3HAKU JUCIEPCHBIX CUCTEM - T€TEPOr€HHOCTh U JAMCIIEPCHOCTh; MOBEPXHOCTHAS
SHEPrus; KOJMUYECTBEHHBIE XapaKTePUCTUKU JucrepcHOCcTH. Kiaccudukanus TucepcHbBIX
CUCTEM.

Monyis 2. TepMoarHaMHuKa IOBEPXHOCTHBIX SIBICHHUN

OOmiass XapakTepuCTUKa TOBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HaTsKEHHE.
VYpasuenue ['nu66ca-I'enpmromnpia st BHyTpEeHHEH yIeIbHOIM MOBEPXHOCTHON SHEPTUH (TIOJIHON
MTOBEPXHOCTHOM YHEPTHUN).

Meton u30bITKOB ['m6Oca. dynmameHTanmbHOE ajcopOIMOHHOE YypaBHeHue ['nGbca.
YactHoe BblpakeHue ypaBHeHusi [u06ca. IloBepXHOCTHO-akTHBHBIE U IOBEPXHOCTHO-
WHAKTHUBHBIE BEILIECTBA.

Anre3ust u koresus. YpaBHenue Jlrompe s pa®oTsl anresuu. CMayumBaHUE, 3aKOH
IOnra. VYpasuenue Jronpe-lOnra. Pacrekanue xujakocrted, Kod(pQHUIMEHT pacTeKaHHUs I10
["apkuncy. Opdext Mapanronu, npaBuiao AHTOHOBA.
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[IpaBuno ¢a3 ['mubbca u gucnepcHOCTh. BrusHWE KPUBU3HBI TMOBEPXHOCTH HA
BHyTpeHHee JaBieHue Ten (ypaBHeHue Jlamnaca). KanwuisipHble sBieHMs. YpaBHEHHE
KenbBuHa. BiausHue IUCIEPCHOCTH HAa pacTBOPUMOCTb, KOHCTAHTY PaBHOBECUS XMMHUYECKOU
peaknuu, TeMiepaTtypy $pa3zoBoro nepexona.

Mertoabl MONydeHMs] AMCHEPCHBIX CUCTeM. YpaBHeHue PeOunpepa nans  paboTbl
mucneprupoBanus. D ekt Pedunaepa. ['oMoreHHass U reTeporeHHass KOHACHCAIUS. DHEPrus
['u606ca obpazoBanus 3apobiiia HOBoH (a3el. KuneTnka oOpa3oBaHust HOBOH (asbl.

Mopynb 3. AncopOLUHOHHBIE pABHOBECHS

IIpupona ancopOUMOHHBIX cuiI. AncopOuus Tra30oB M IApOB HAa OJHOPOJHOM
noBepxHocTu. 3akoH ['enpu. Monens u ypaBHeHue Jlenrmiopa. Teopusi moJIUMOIEKYISIPHON
ancopomuu  bpynayspa, DOmmera, Temrepa (BOT). Omnpenenenue yaenpbHOW MOBEPXHOCTH
metogom bOT.

Ancopbuusi razoB M MapoB Ha MOPUCThIX Marepuanax. Kinaccupukaunus mnop no
Jy6ununy. Teopus kanuusipHOil KoHJeHcanuu. Pacuer uHTerpanbHoil u nuddepeHnantbsHoNR
KPHUBBIX paclipesieieHus: o0beMa 1op 1o pa3mMepam.

AncopOuusi Ha MUKpONOpPHUCTBIX Martepuanax. llorenuumanbHas teopus IlonsHu.
Xapakrepuctuueckass KpuBas ajacopouuu. OOoOuieHHoe ypaBHeHHe Teopuu JlyOuMHMHA
00BEMHOTO 3aIOJIHEHHUS] MUKPOITIOp, YpaBHeHHe [lyOuHnHa - PagymkeBuya.

AncopOuusi  MOBEpXHOCTHO-aKTUBHBIX  BemlecTB. [IpaBuno [lokno -  Tpaybe.
3aBUCUMOCTh IOBEPXHOCTHOTO HATSDKEHUS OT cocTaBa pacTBopa. YpasHeHue lllumikosckoro.
VpaBHEHHsI COCTOSIHMS TIa3000pa3HbIX MOBEPXHOCTHBIX (aJCOPOLIMOHHBIX) IUICHOK. Bechbl
Jlenrmropa.

Monynb 4. DnekTpudeckue sBJICHUs Ha TOBEPXHOCTU

Mexanusmbl 00pa3oBaHus JABOWHOro 3nekrpuyeckoro cinos ([A9C). VYpaBHeHus
Jlunnmana. DnekTpokanwuispHble Kpusble. Teopuu crpoenus JOC. Pemienue ypaBHeHus
[Tyaccona-bonpimana s muddysnoi gactu A2C. IDC mo teopun Llrtepna, mepesapsinka
HOBEPXHOCTH.

DONEeKTPOKUHETUYECKUE  SIBJICHUS, JJIEKTPOKMHETUYECKHM NOTEHUUal. YpaBHEHUE
['enpmromnbia-CMOIIyXOBCKOTO AJIs 3JIEKTPOOCMOCa U eKTpodopesa.

Mopyns 5. Kunernyeckne CBONCTBA JUCIIEPCHBIX CUCTEM

CBs3b CKOPOCTH OCA@XKACHUS YaCTHI C UX pa3MepoM. YCIOBHsS COOIIOACHUS 3aKOHA
Crokca. CenuMEHTAllMOHHBIN aHalW3 MOJUAMCIEpPCHBIX cucTeM. KpuBble pacnpeneneHus
yacTul, 1o pasMmepaMm. [Ipupona OpoyHOBCKOrO JIBWXKEHMsA. 3akoH OiHmTelHa -
CwmonyxoBckoro. CrneactBusi u3 Teopur OpoyHOBCKOro BMkeHHS. CeluMEHTAIlMOHHO-
T Py3MOHHOE paBHOBECUE, TMIICOMETPUUYECKHI 3aKOH.

Mopyns 6. ArperatuBHasi yCTOWYMBOCTD U KOATYJISIIIUAS TUCTIEPCHBIX CHCTEM

CenuMeHTallMOHHAs M arperaruBHas yCTOMYMBOCTH CHCTEM. JInopunpHele U
mnodobuble cuctembl. Kpurepuit nmodmibHoctT no Pebunnepy-Lllykuny. JlnodunbHbie
nucriepcHble cucteMbl. Kimaccugukaiysi moBepXHOCTHO-aKTUBHBIX BelecTB. TepMOAMHAMUKA U
MexaHu3Mm muiemnooopasoBanusa. Crtpoenue munemn [AB. ComoOunuzamus. Kputudeckas
KOHIIEHTpaLUsl MULIEIJIO00pa30BaHusl, METO/IbI €€ ONpeACTICHHUS.

JInoobuble aucniepcHble cUCTEMBbl. DaKTOPbl YCTOMYMBOCTH JIMOPOOHBIX CHUCTEM.
bricTpas u meanenHas xoaryisauusa. Kunernka xoarynsuuu no CMOJIyXOBCKOMY. 3aBUCUMOCTD
YyCla YaCcTULl pa3HOro nopsiaka oT BpemeHu. OCHOBHBIE MOJI0KEeHUs Teopun [epsaruna, Jlannay,
@epres, OpepOeka (JJJIPO). PacknuHuBaromee aaBieHHEe M ero coctasistoniue. OOiee
ypaBHEHHE JJIs SHEPTUM B3aUMOJAEWCTBUS JUCIEPCHBIX yacTull. [loTeHuManbHBIE KpHUBBIE
B3aMMOJENCcTBUA 4YacTull. HelTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryisuus. IIpaBuio
[Iyneue-I"apau.

Monyns 7. CTpyKTypooOpa3oBaHUe U CTPYKTYPHO-MEXaHHUECKUE CBOMCTBA JTUCTIEPCHBIX
CUCTEM

Tumnsl cTpykTyp, 00pasyromuxcs B AUCIEPCHBIX cUCTeMaX. B3auMocBsA3b MEXIY BHJIOM
NOTEeHLMaIbHON KpuBOIl B3aumoseicTBus yactull (o teopuu JJIDPO) n TUIOM BO3HUKAIOIINUX
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cTpykTyp.  KoOarymsiMOHHO-TUKCOTPOIIHBIE M KOHJIEHCAlHOHHO-KPUCTAJUIN3allMOHHBIE
CTPYKTYpBHI.

Peonornueckuii Meron ucciaeaoBaHUS OUCIEPCHBIX cucTeM. OCHOBHBIE MOHATUS M
UjcalbHbIE 3aKOHBI Pe0JIOTHU. MoenpoBaHue peoJorn4eCKUX CBOMCTB TEI.

Knaccudukanus AUCIEPCHBIX CHUCTEM 10 CTPYKTYPHO-MEXaHHMYECKUM CBOMCTBAM.
Bs13koCTh JKMIKHMX arperaTUBHO YCTOMYMBBIX IUCIEPCHBIX CUCTEM. YPpaBHEHUs OWHIITEWHA,
[lItaynuarepa, Mapka - XayBuHka. Peojormdyeckue CBOWCTBA CTPYKTYPUPOBAHHBIX
KHUJIKOOOPA3HBIX M TBEPIOOOPA3HBIX CUCTEM.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SAMHUIIAX gacax
O01as TPYA0eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 5,0 180
AyJAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) 0,89 32
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHasi padora (CP): 2,22 80
Buja konTpoJisi: 3auet / 3k3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eAMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 5,0 135
AYJAUTOPHBIE 3aHATHSL: 1,78 48
Jlexiuu (JIek) 0,89 24
JlaGopaTopHbie pabOThI 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«IIpouecchl U annaparbl xuMu4ieckoii Texnonorum» (b1.B.0O/1.12)

1. Heab aucHMNJIMHBI - BMECT€ C KypcaMd OOIIel XUMHYECKOH TEXHOIOTHH,
XUMHUYECKUX TPOIIECCOB M PEAKTOPOB U Jp. CBA3aTh OOIICHAYYHYIO U OOIICHH)XCHEPHYIO
MOATOTOBKY XMMHKOB-TEXHOJIOTOB Ha OCHOBE M3YYEHHS] OCHOB TMIPABIMYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX TMPOIECCOB XUMHUYECKONW TEXHOJIOTHH, YTO HEOOXOAMMO TpPH MOATOTOBKE
CIIELIMAJIMCTOB TI0 JAHHOMY HAIIPaBJICHUIO JUISI HAy4YHO-UCCIIEIOBATENBCKOW, pPacyeTHO-
AHAIUTHYECKOM, TPOU3BOJICTBEHHON M MPOEKTHO-TEXHOJIOTUYECKOU IS TEIbHOCTH.

2. B pe3yabrare wu3yyeHus [UCHUILUIMHBI oOyyaommiicss 10 Mporpamme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCTBIO NMPUMEHATH 0a30BbIC 3HAHUS MATEMATHUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUIIAH, JUCHUIUIMH 00menpodeccCHoHalbHOTO I[HMKJIa B 00beMe, HEoOXOAMMOM B
npoeCCHOHAIBHOW ~ JIEATENTbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M PE3ylIbTaTOB MATEMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CHOCOOHOCTBIO TPUMEHSTh HABBIKM HCIIOJIB30BaHUSA (MOA PYKOBOACTBOM) METOJIOB
MOJIETTUPOBAHUS, OIIEHKH, MTPOTHO3UPOBAHMS W ONTHMHU3AIMN TEXHOJOTMYECKUX MPOLIECCOB U
CBOWCTB HAHOMATEPHUAJIOB, CTaHAAPTH3AIMU U cepTUdUKaIuu MaTepuayioB u mporeccon (I1K-4);

- CIOCOOHOCTHIO TPHUMEHSTh HABBIKM WCIIOJIb30BAHUS TEXHOJOTUUYECKHX OTEPAIHiA,
000py/I0BaHMsl, HOPMAaTUBHBIX U METOJUYECKHX MaTePUAIOB MO TEXHOJOTMYECKON MOJArOTOBKE
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IPOU3BO/ICTBA, KAYECTBY, CTAHMAPTH3AIMN U CEPTU(PHKAIIMU OCHOBHBIX THIIOB HAHOMATEPUAJIOB
¥ HaHOCHCTEM HEOPraHWYeCKOW U OPraHWYeCcKOW MPUPOJbI (TBEPIBIX, KUAKHX, reJIe00pa3HbIX,
a’pO30JIbHBIX ), BKIIIOYAsi HAHOIUICHKH U HAHOCTPYKTYPHUPOBAHHBIC MTOKPBITHS, & TAKIKE H3ICITHI
Ha UX OCHOBE M IIPOIECCOB IOJYYCHHUS C JJIEMEHTaMH >KOHOMHUYECKOTO aHalu3a M y4eTOM
IpaBWI TEXHUKH OE30IIaCHOCTH, MPOM3BOACTBEHHOH CaHHTAPHHU, IOXXKAPHOI OE30IMaCHOCTH H
HOpM oxpanbl Tpyna (I[1K-6);

3HamMb:

- OCHOBBI TEOPHH IEPEHOCAa HMMITYJbCa, TEIUIa W MAaCChl; IPUHIUIBI (PU3UUECKOTO
MOJICJIIMPOBAHHsI IPOLIECCOB; OCHOBHBIC YPAaBHEHHS [BIHIKCHUS JKHIKOCTEH; OCHOBBI TEOPHU
TEIUIONEePEIaui; OCHOBBI TEOPHU MAaccolepeauyd B CHCTeMax CO CBOOOTHON M HEIOABHIKHOM
rpaHuneil pasnena (a3; TUIOBBIE MPOLECCHI XUMHYECKOH TEXHOJIOTHH, COOTBETCTBYIOIHE
armapaThl ¥ METOJIbI UX PacueTa;

- METOAbl TOCTPOCHUS OMIIUPUYCCKUX M TEOPETHUECKUX MOJENeH XHUMHKO-
TEXHOJIOTHYECKHX ITPOLIECCOB.

- OCHOBHBIC IIPHHIMITBI OPraHU3aLH IPOLIECCOB XMMHUYECKOW TEXHOJIOTHY;

ymemb:

- ONpEEeNATh XapaKTep ABMIKCHHS JKUAKOCTEH U Ta30B; OCHOBHbBIC XapaKTEPUCTUKU
IPOILIECCOB TEIUIO- MU MAacCONepeayr; pacCYUTHIBATh MMAPAMETPhl U BBIOMPATH alMapaTypy s
KOHKPETHOTO TEXHOJOTHYECKOTO MPOLIeCcCca;

- pacCUMTHIBATh OCHOBHBIC XapaKTCPUCTUKH XUMHKO- TEXHOJOIMYECKOTO MpoIliecca,
BBIOUPATH PAILIMOHATBHYIO CXEMY;

e1a0emn:

-METOJIJaMH TEXHOJIOTHYECKUX PACYCTOB OT/ACIBHBIX Y3JIOB U JIETANICH XUMHUYECKOTO
000pyI0BaHNS;

- METOJIaMH OIPEICIICHUSI  PAlMOHAJBHBIX TEXHOJIOTUYECCKUX PEKHMOB PaOOTHI
000pyI0BaHUs.

- METOJIaMHU aHaJIN3a U pacyeTa MpolecCOoB B IPOMBILUIEHHBIX alapaTax, BbIOOpa Ux
KOHCTPYKIUH, OIIPEIEICHHS TEXHOJIOTMUYECKHUX TIoKa3aTesiel paboThl anmapaTos.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Mopayas 1. 'ngpoaMHaMuYecKue NMpouecchl M annaparbl XMMHUYeCKON TeXHOJIOTHH.
OcHOBBI TeopuH siBIeHUH niepeHoca. O011e 3aKOHOMEPHOCTH THAPOIUHAMUKH, TeIIoNepeadn
u Mmacconepenaud. JKuiakoctu U rasel. I'mapoanHamuka. TeueHue B TpyOax M KaHajax.
[Tono6HOe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPUU
rupoarHamMuyeckoro moaobus (Oinepa, PeitHonmpaca, ®pyna, TOMOXPOHHOCTH), HX
¢u3nueckuil CMBICK; NapameTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE IBMXKEHUS
BA3KOH xuakoctu. Beibop ckopocteil motokos. Ilepemenienre xuakocTel ¥ ra3oB ¢ MOMOIIBIO
MaIlIMH, NOBBIIIAOIINX JAABJICHUE.

Mopayab 2. TenJioBble npouecchl U aNNnapaTbl XMMHYECKON TE€XHOJIOTHH.

OCHOBHBIE TEMJIOBBIE MpOIECCHl B XHMMHUYeCKoil TexHojoruu. JuddepenunansHoe
ypaBHEHHE TepeHoca HHepru B (opme TemioThl. KOHBEKTHBHBIH MEPEHOC TEIUIOTHI.
PagnanTHbIi Teronepenoc. Temionepenaya B TOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Mopayas 3. [Ipoueccnbl M annapartbl pa3iejeHusi TOMOTreHHbIX cucteM. (OCHOBHBIE
Macco00MEHHBbIe MPOLECChI).

OcHoBbl MaccoOOMeHHBIX MpolteccoB. uddepeHnnansHoe ypaBHEHHE KOHBEKTHBHOIO
nepeHoca Macchl B OMHapHBIX cpenax. Macconepeaaya. MarepuaibHblil OalaHC HENPEPHIBHOTO
yCTaHOBMBIIErocs mporecca. Pacuer MaccOOOMEHHBIX MPOLIECCOB U alapaToB JJISI CHCTEM C
OJIHUM DPACIIPENEIAEMBIM KOMIIOHEHTOM.

Pacyer mnomepeuHoro cedeHus (IuMamMeTpa) KOJOHHBI; MpPENeibHO JOMyCTHUMas U
HSKOHOMHYECKH OINTHUMAaJbHas CKOPOCTH CIUIOMHON (a3bl. OCHOBBI pacyera BbICOTHI
MacCOOOMEHHBIX aNnapaToB C HENPEpPhIBHBIM M CTYNEHYaTbIM KOHTAakTOM ¢a3. Oouiue
OPUHIUIBL YCTPOMCTBA M KJIAacCH(MKaLMs anmapaToB A MacCOOOMEHHBIX IPOLIECCOB B
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cucreMax «ra3(map)-KuakocTb». OCcOOEHHOCTH KOHCTPYKIIMM abcopOepoB. OCHOBBI pacdera u
anmapatsl TSl TACTUILISIUY.

Monayab 4. OcHoBHbIE THJApoOMexaHuuyeckue mnpoueccohl. Ilpomecchl U anmaparsl
pa3/ieieHusi reTeporeHHbIX CHCTEM.

Pa3znenenuie ®UAKMX M ra30BbIX METEPOTCHHBIX CHCTEM B IMOJ€ CUJ TSKECTH. TeueHue
Yyepe3 HETOJBUKHBIC 3EPHUCTHIC U IICEBIOOXKIKCHHBIC CIOU. DUIBTPOBAHHE CYCIEH3HA U
OUYHMCTKA ra30B OT MbUIeH HA QUIbTPaX.

4. O0beM y4eOHOMH JUCHHILJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akangem.
eIMHUIIAX qacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 10,0 360
AYJIUTOPHBIE 3aHATHSI: 3,56 128
Jlexuuu (Jlek) 1,78 64
ITpaktrueckue 3ansatus (113) 1,78 64
JlaboparopHbie pabOTHI 0 0
CamocrositesbHasi padora (CP): 4,44 160
Bua xonTpoJs: 3auer / 3k3aMeH 2,0 9K3aMeH
(72)
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
eIMHUIIAX Jacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 10,0 270
AYJAUTOPHBIE 3aHATHSL: 3,56 96
Jlexumn (Jlek) 1,78 48
[Tpaktnueckue 3austus (I13) 1,78 48
JlaboparopHbie pabOTHI 0 0
CamocrositesbHas padora (CP): 4,44 120
Bua xonTpoJs: 3auer / 3k3aMeH 2,0 9K3aMeH
(54)

AHHOTanus padoyeil NporpaMMbpl AU CHMILIMHBI
«T"'a30¢a3Hble nponeccyl moryyenusi Hanomatepuaion» (61.B.0/1.13)

1. Heap qucuunauHbl: npuoOpeTeHne 3HaHUM O (PU3MUECKUX U XMMHYECKUX MEeTOoJaxX
NOJy4YeHUsT HaHOMaTepHuajoB B Ta3oBoW ¢a3ze, B TOM YHCIE HAHOYACTHI, HAHOHUTEH U
HAaHOTPYOOK, IUICHOK M MOKPBITUHA, MAaCCUBHBIX HAHOCTPYKTYPUPOBAHHBIX U MHKPOMOPHUCTBIX
MaTepUaoB.

2. B pe3yabraTe wu3y4YeHUs] IUCHUIUIMHBI O0Oy4YalOIIMiicd 1O mporpamMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIOCOOHOCTBIO TPUMEHSATh HAaBBIKM HCIOJNb30BAaHUS TMPUHIUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCIBITAHUNW M AMATHOCTUKM W3JEIMH U3 HAHOMATEpUaloB U
MPOIIECCOB HX TPOU3BOJCTBA, OO0pabOTKM © MOAU(UKAIMU, BKIIOYas CTaHJApPTHBICE U
ceprudukanronnsie ucnsitanus (I1K-3);

- CIOCOOHOCTBIO NPUMEHSATh HABBIKM MCIIOJNB30BaHUS (MOJ PYKOBOACTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUSA M ONTHUMU3ALMHU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKANUU MaTepraioB u nporeccoB (I[TK-4);

- CIOCOOHOCTHIO TPHMEHSATh HABBIKM HCIOJb30BAaHUS TEXHOJIOTMYECKUX OIepalui,
000py/10BaHNUsl, HOPMAaTUBHBIX U METOJUYECKHX MAaTEpHUaOB MO TEXHOJIOIMYECKON MOJrOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMA OCHOBHBIX TUIIOB HAHOMAaTEPUAJIOB
Y HaHOCHCTEM HEOPraHW4YeCKOW W OpraHM4ecKOW MPHUPObI (TBEPABIX, KUAKUX, reie00pa3HbIX,
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a’p030JIbHBIX ), BKJIIOYasi HAHOIUIEHKH M HAHOCTPYKTYPUPOBAHHbBIE MOKPBITUS, a TAKXKE U3JEIUN
Ha UX OCHOBE U IPOLIECCOB IOJIYYEHUS C IJIEMEHTaMU DKOHOMUYECKOIO aHalIW3a U Y4ETOM
IpaBUI TEXHUKU O€30MaCHOCTH, MPOU3BOJICTBECHHON CaHUTAapHM, MOKapHOH Oe30macHOCTH U
HOpM oxpanbl Tpyna (I[1K-6);

- CHOCOOHOCTBIO NPUMEHATh HAaBBIKM HCIOJNb30BAaHUS TEXHUYECKHX CPEICTB UL
U3MEPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB u u3aenaui u3 Hux (I1K-7);

3HamMb:

- (PU3UKO-XMMHUYECKHE OCHOBBI METOJIOB TOJYYEHHs HAaHOYACTUIl U HAHOMATEPUAJIOB B
razoBoiu (ase;

- OCHOBHBIC (HM3MYECKHE M XHMHUYECKHE METOJAbl TMOJydYeHHs HAaHOYACTUI[ H
HaHOMAaTepHAaJIOB B Ia30BOil (pa3e u mepcreKTUBBI UX IPUMEHEHUS,

- OCHOBHBIE TEXHOJIOTHYECKHUE OTEPALIUN U 000PYLOBAaHHE IS MTOTyYSHHUsI HAHOYACTHUL] U
HaHOMAaTepHaJIoB B ra30Boil (ase;

- TpeOOBaHUsI K KauecCTBY ChIpbs U IOJIy4a€MbIX IPOLYKTOB Ul Pa3IMYHbIX METOJIOB
HOJIy4EeHHUsl HAHOYACTHIl 1 HAHOMaTepHasoB B Ta30Boi (aze;

ymemn:

- BBIOMpaTh HEOOXOIMMBIN METOJ CHHTE3a HAHOYACTHUI] U MTOJIy4YeHHs] HAHOMAaTEepHUajoB B
ra3oBoii (aze ¢ yuerom TpeOOBaHUN K Ka4eCTBY MPOAYKTA M SKOHOMHYECKUX MTOKa3aTeleH;

- ONTUMHU3UPOBATh MapaMeTpbl BBIOPAHHOTO METO/A CHHTE3a MOJ KOHKPETHbIE LEIH U
3a/1a4i;

gnademsn:

- HaBbIKAMHU MHCIIOJIb30BaHUSI TEXHUUYECKHUX CPEACTB I HM3MEPEHUs] U KOHTPOJIS
OCHOBHBIX  I1apaMETPOB  TEXHOJOTHMYECKUX  IPOLECCOB  IOJyYeHHs  HAHOYACTHLl U
HaHOMAaTepHaJIOB B ra30BOH ¢ase;

- HaBBIKAMU aHaJIM3a HAYYHO-TEXHUUYECKOW JIUTEpaTypbl B 00JaCTU METO/IOB MOJIyYSHHS
HAaHOYACTHI] 1 HAHOMATEPHaJOB B Ta30BOM (hasze.

3. KpaTkoe coep:kaHue AU CHHUIIUHBI

1. BBegenmne. Bapuantbhl kjJaccupukanvmu MeTOAOB MOJYyYeHUS] HAHOYACTUL U
HaHOMaTepuayioB. PuU3NUeCKUe, XUMUYECKUE, OMOJIOTHYECKHEe U KOMOMHUPOBAHHBIE METO/IBI.
OcoOeHHOCTH MOJTy4€HUs HYJIb- OHO-, JIBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

2. ®u3uyeckne MeTObl MOJIy4YeHHs HaHoYacTul. Bosronka-aecyonumarus. CrnocoOsl
MOJIBOJA HSHEPrUM JUIsl BO3TOHKHM (MCIOJB30BAaHUE BHEIIHUX HarpeBaTeliel; pe3UCTUBHBIN,
IUTa3MEHHBIN, JTy4eBOM M AJIEKTPOHHO-Ty4eBOi HarpeB). JlazepHas abnsanus. [ucneprupoBaHue
B JJIEKTPOAYTOBOM paspsjie. MexaHndyeckoe, yabTpa3ByKOBOE U JIETOHALMOHHOE M3MEIbYEHHUE.
Meton B3pBIBAIOIIMXCS MPOBOJIOK. DJEKTPOMCKpoBas spo3us. [lnasmenHas chepouansanus
yactull. KpuoreHHsle METOIbI.

3. ®@usuyeckHe MeTOAbl MOJYYCHHS MACCHBHBIX HAHOCTPYKTYPHPOBAaHHBIX
martepuanoB. VHTeHcuBHas muactuueckas nedopmanus. OOpa3zoBaHHE HAHOCTPYKTYp IpH
KpUCTANTU3alMM  aMOpQHU3UPOBaHHBIX clloeB. HampaBineHHass KpucTauimzauus aMop(HBIX
criaBoB U crekoin. Juddysus B TBepaom Ttene. IlpeccoBanue u criekaHue (pa3HOBUIHOCTH
criekaHus). IHTeHCUBHas TU1acTHUYecKast 1eopMarus.

4. ®dusnyeckue MeTOAbI IMOJYYeHHMs IUICHOK M MNOKpbiTHH. [loimB m ero
pPa3sHOBUAHOCTH (KamleJIbHbI METOJ, CIMHUHIOBaHME). Merton morpyxeHusa. Hambuienue
(TepMHuuecKoe, ANIEKTPOHHO-Ty4YeBoe, MarHeTpoHHoe). [lonarue 06 snurakcun. MonekymsipHo-
nyueBas snuTtakcus. MlonHas nmiuianranus. @opMupoBaHHE KBAaHTOBBIX TOUEK M ITPOBOJIOK IpU
noHHoM cuHTe3e. Juddysuonnsie wmeronasl. CrpyiiHble Meroasl. Jlutorpapus u
Ha"onuTorpadus. [IyukoBsle METOABI HAHOIUTOTpa(UU: PIEKTPOHHAS, HOHHAS!, PEHTT€HOBCKAs.
MeToabI 30HI0BOM HAHOTEXHOJIOTHH.

5. ®dusnyeckne MeTOAbl INOJY4YeHHMS HAHOHHTed M HAHOTPYOOK. Bosronka-
necyonmumanus. Jlazepras abmsmus. JlucneprupoBaHue B JIyroBoM paspsne. Pacmernenue
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CJIOHMCTBIX BCIICCTB. Hanwinenne mniaeHOK co CTPYKTYPHBIM HECOOTBCTCTBHUEM CBOMCTB U HX

npeoOpa3oBaHue.
6. Xummnuyeckme MeTOAbI IMOJYYeHHs] HAHOYACTHMLl B ra3oBoil ¢ase. Peakuuu
TEPMUYECKOTO pasziokeHus. Peakuuu Tuma ra3 — TBepaoe Teno. Peakuuu XUMHUYECKOTo

OCaXICHMSI U3 Ta30BOI (a3bl U UX PA3HOBUAHOCTH.

7. XumMHu4ecKHe MeTOAbI MOJIyYeHHUs IICHOK M MOKPBLITHH. XUMUYECKOE OCAXICHUE
METAJIOOPTaHUYEeCKUX  COeOUHEHMl M3  ra3oBoil  Qas3pl.  Onurtakcua. OcaxiaeHue
(byHKIMANM30BaHHBIX HAHOYACTHUI] HAa ()YHKIMATU30BaHHON MOJIOKKE.

8. Xumuueckue MerToabl MOJYyYeHHS] HAHOHUTEH W HAHOTPYOOK. DopMHUpOBaHUE
YIJIEPOJHBIX U HEYTTIEPOAHBIX HAHOTPYOOK M3 BEIECTB CIOUCTOIO CTPOCHHUS U M3 BEIIECTB CO
CTPYKTYpHBIM HECOOTBeTCTBHMEM. KaranmuTudeckuil MuUpoiau3 yrieBoAopoJaoB. MaTpuyHbiit
MeToA (MaTpHIIbI-HAHOHUTH, MaTPHUIIbI-HAHOCKBAXKUHBI, MOJIEKYJIIpHBbIE MaTpuLbl). MeTos map-
KUAKOCTb-KpUCTAII. XUMHUYECKOe MOAM(PHUIMPOBaAHNE HAaHOTPYOOK. Peakuumu B mojoctu
HAaHOTPYOOK. DIIEKTPOXUMUYECKUE METOBI.

9. MeToabl MOJYy4YeHHS] MHUKPONMOPHCTBIX MATEPUANIOB. <SlnepHbIe» TpPEKOBBIE
MeMOpaHbl. MeMOpaHbl M3 OKCHIOB QJIIOMHMHMS, TUTaHa M LHUPKOHMS, I10JIydaeMble
ANEKTPOXUMHUYECKUM OKUCICHHEM. MaTepHalsl ¢ BBICOKOH y/eIbHON MOBEPXHOCTHIO: 1[EOIUTHI,
MOJIEKYJISIPHbIE CUTA, AKTUBUPOBAHHBIE YTJIU.

10. KomOuHupoBaHHBIe MeTOAbl. MeXaHOXUMUYECKOE PEAKIMU U UX PAa3HOBUIHOCTH.
Bosronka meTanioB B cpejie akTUBHBIX I'a30B. XUMUYECKUE aKTUBATOPHI CIIEKAHUS.

11. Hanorexnousiorusi. [IpoOGrembl U JOCTHKEHHS HAHOTEXHOJOTMH B CO3JIaHUHU
MaTepuaioB, IpuOOPOB, YCTPONCTB U MAILLIUH HAa COBPEMEHHOM 3Talle.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eAMHUIIAX yacax
O01mas Tpy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IUIAHY 4,0 144
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
JlaGopaTopHble paboThI 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ader ¢
OLICHKOM
Bunpsl yaeOHOM paboThI B 3agerHbIX B actpon.
eIMHUIIAX qacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 4,0 108
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexiuu (JIek) 0,44 12
[TpakTrueckue 3anstus (I113) 0,45 12
JlaGopaTopHble paboThI 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Kuakodasubie MeTOabI CHHTE3a HaHoMaTepuajioB» (b1.B.0/1.14)
1. Heap AUCHUIUIMHBI - TIPUOOpETEHHE OOYYAIOMIMMHUCS 3HAHUH M KOMIIETEHIUH B
00J1aCTH TTOJTYYeHUSI HAHOYACTHUIl U HAHOMATEPHAJIOB B JKUJKUX CpPelax.
2. B pe3yabrare wu3yyeHHs [UCHUILIMHBI O00y4yaloliuiicsi Mo mporpamme
0akaJjlaBpUaTa J{0JI7KeH:
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Obnaoame cnenyrommumu o0mekynbTypHbiME (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUS MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, JUCIHMIUIUH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOoIMMOM B
npoecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pa0OTaHHBIX B HMX IIOAXOJ0OB, METOJOB M PE3YyJIbTAaTOB MaTEMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepUMeHTa bHOTO uccienoBanus (OITK-1).

- CIIOCOOHOCTBIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBIE IPEJCTABICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MPHU MEPEXOe UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJHO
U JByXMEPHOE), O BIMSHUU pa3Mepa Ha CBOMCTBA BELIECTB M MaTEpUasOB, B3aUMOJECHCTBUU
HAaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpysKarorei cpenoi (ITK-2);

- CIIOCOOHOCTBIO HPHUMEHSTHh HABBIKM HCIOJb30BaHUS (IO PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTHMHU3ALMU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMAaTEPHAJIOB, CTAHJAPTH3ALUH U cepTUHUKALUU MaTepuaioB u npoueccoB ([1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMAaTEpPHAOB U HAHOCHUCTEM
HEOPTraHWYECKON (METAJUIMYECKUX U HEMETAUIMYECKUX) U OpraHu4YecKol (MOJMMEpPHBIX U
VIIEPOAHBIX) MPHUPOABI  (TBEPABIX, JKUIKUX, TeIe00pa3HbIX, a’dpPO30JbHBIX), BKIIOYas
HAHOIJIEHKW M HAaHOCTPYKTYPUPOBAHHbIE MOKPBITHS, JJI PELICHUS MPOU3BOJICTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MATEPUANOB ISl 3aJaHHBIX YCIOBHUI AKCIUTyaTalllH C
y4yeToM TpeOOBaHUIl TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJIOBEYHOCTH,
9KOJIOTHYECKUX mocieaAcTBui nx npumenenus (I1K-5);

3Hamy:

TEOPETUYECKHE OCHOBBI MPOLECCOB KPUCTAUIM3AIMU B JKUIKUX Cpelax, OCHOBHBIE
(akTopbl, BAUAIOUIME HA pa3Mep U CKOPOCTb 00pa30BaHUs LIEHTPOB KPUCTAIUIM3ALUHU, CKOPOCTh
pocTa HAaHOYACTHIL;

3aKOHOMEPHOCTH  MPOTEKAIOIIMX  IPOLECCOB  IMpPU  CUHTE3€  HAHOYACTUILl U
HAaHOMAaTEpHAJIOB B XKUIKUX (azax;

0COOEHHOCTH XHMMHYECKHX, (U3NYECKHMX U OHOJIOrMYECKHX TIPOLECCOB CHHTE3a
HAHOYACTHI] U HAHOMATEPHAJIOB B )KHUJIKHX Cpeaax;

3aKOHOMEPHOCTH, MO3BOJIAIONIME MPOTHO3UPOBATh pasMep U MOPQOJIOTHUI0 HAHOYACTHIL
IPY UCTIOJIb30BAaHUH KHUJIKO(Da3HBIX METOJIOB CHHTE3A;

ymemy:

BBIOMPATH CIIOCOO CHHTE3a JUIsl MOJTyYeHHsI HAHOYACTHUI] TpeOyeMoro pazmepa u popmsl,

HaXOJUTh W MCIIOJIB30BaTh JIUTEPATYPHbIE WCTOYHUKH, HEOOXOJUMBIE NJISl MOIY4YEHHUS
HaHOYACTHI] U HAHOMATEPHAJIOB PA3IUYHOM MPUPO/IBI, TUCIIEPCHOCTH U COCTABA;

MPUMEHSTh TEOPETUUYECKHE U MPAKTUUYECKHE 3HAHMS O CIOco0ax CHMHTE3a HaHOUYACTHI] U
HaHOMAaTepHaJIOB JUIs PELIEHNs] HEKOTOPBIX MCCIIEI0BATENbCKUX U MIPUKIIAIHBIX 337134,

enaodems.:

MeToAaMu paboThl ¢ HAYYHO-TEXHUUYECKOM, CIPABOYHOM JINTEpaTypOH W 3JIEKTPOHHO-
OMOIMOTEYHBIMU pecypcaMH IO TEOPETHMUYECKHMM M TEXHOJIOIMYECKMM acleKTaM CHHTe3a
HAHOYACTHI] U HAHOMATEPHAJIOB B )KHUJIKHX Cpeaax;

OCHOBHBIMM METOJIaMU CHHTE3a B JKMJKHUX CpelaX HaHOYacTHI] U HaHOMAaTepHasloB
Pa3IMYHON IUCIIEPCHOCTH U IPUPOJBI.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1. BBenenue B CHHTE3 HAHOYACTHUI] U HAHOMATEPHAJIOB B XKMJIKUX Cpellax
1.1  OcHOBBI KpUCTAIIU3ALIMHU B )KUJIKHUX cpenax. KoHaeHcalnoHHble MpOoLecChl.

1.2 T'omorenHoe 3apojblieo0pa3oBaHue, TEPMOIUHAMUKA U KHHETHUKA
1.3 OcHoBHBIE (PAKTOPHI, BIUSIONIAE HA CKOPOCTh POCTa HAHOYACTHII

2. CuHTEe3 HaHOYaCTUI METOAAMH KOHTPOJIUPYEMOI'O OCAKICHUS
2.1  CunTe3 HAaHOYACTHII 30J10Ta U cepedpa
2.2  CuHTe3 NOoIyNpOBOJHUKOBBIX HAHOYACTHII
2.3 CHHTE3 MAarHUTHBIX HAHOYACTHIL
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2.4  CuHTE3 HAHOYACTHI] CO CTPYKTYPOH sIAPO-000I09Ka
3. KomrmuiekcHple METOAbl CHHTE3a HAHOYACTHUII M HAHOMATEPHAIOB B IKHJIKHX
cpenax
3.1 OcHOBBHI 30Jb-T€JIb METO/A MOJYICHUS HAHOMATEPHAIIOB
3.2 ConbBO- U THAPOTEPMANIbHBIN CUHTE3 HAHOMATEPUAJIOB
3.3 CuHTe3 HAaHOYACTHII TPY MUKPOBOJIHOBOM U YIBTPAa3BYKOBOM BO3JCHCTBUU
3.4 Kpuoxumuueckuid METO]I CHHTE3a HAHOYACTHUIL
3.5 DaexTpoXuMHUECKHE METO/IbI OTYUYCHUsI HAHOMATEPHAJIOB
3.6 Marpu4Hblli CHHTE3 HAHOYACTHI]
3.7 bBuonornyeckue METOIbI CHHTE3a HAHOYACTHUI 1 HAHOMATEPHAJIOB
3.8 Camoopranuzamus HaHOYACTHII.
4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akanem.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 5,0 144
AYJAUTOPHBIE 3aHATHSI: 1,78 64
Jlexumn (Jlek) 0,44 16
[TpakTnueckue 3austus (I13) 0,45 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHasi padora (CP): 3,22 116
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOM
Bunst yueOHOI paboThI B 3agerHbBIX B actpon.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHHILJIMHBI 10 Y4e0OHOMY MJIAHY 5,0 108
AYJAUTOPHBIE 3aHATHSL: 1,78 48
Jlexumu (Jlek) 0,44 12
[TpakTnueckue 3austus (113) 0,45 12
JlaGopaTopHbie pabOThI 0,89 24
CamocrositesbHas padora (CP): 3,22 87
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ager ¢
OLIEHKOM

AHHOTanus padoyeil NporpaMMbl AU CHHILINHBI
«MeTobI M IPUOOPHI 1JIs1 U3YUYEeHHs] HAHOYACTHII U HaHOMaTepuaioB» (B1.B.O/1.15)

1. Heap nucuMnJMHBI: SBJISETCS NPUOOpETEHHE 3HAHUM O CYHIECTBYIOIIHMX METOJax
UCCIIEIOBaHUSI HAHOOOBEKTOB ¥ HAHOCUCTEM U MPHUHIIMIIAX, HA KOTOPBIX OCHOBAHO COBPEMEHHOE
JUArHOCTHYECKOE M  aHaJuTHuYeckoe obOopynoBaHue. (OCHOBHOE BHHUMaHUE YJelsercs
(byHaaMEHTalIbHBIM IPUHIUIAM, GU3NUYECKUM MpeieaM Pa3InYHbIX METOI0B U UX TOYHOCTHBIM
XapaKTepUCTHKAM.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI O0y4yalOIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadamys cnepyrommumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHSATH OCHOBBI METOOB MCCIIEOBAHMS, aHAIN3A, JUATHOCTUKH U
MOJICJINPOBAHUsI CBOMCTB HAaHOMAaTEpPHAIOB M HAHOCHUCTEM HEOPraHMYECKOM M OPraHWYeCcKOn
HOPUPOIBI, B TBEPJIOM, JKUAKOM, I'eJIc00pa3HOM, a3p0O30JIbHOM COCTOSTHUH, BKJIIOYasi HAHOIUIEHKU
Y HaHOCTPYKTYPHPOBaHHbIE MMOKPBITHS, BHYTPEHHNE U BHEIIHUE I'PaHUIBI pa3fena (a3, a Takxke
(U3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX MK ¢ ux ydactueM (OIIK-3);
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- CIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIOJIB30BAHUS NPUHLUIOB M  METOAUK
KOMIUIEKCHBIX HCCIIEIOBAaHUI, WCHBITAaHUNH M AMATHOCTUKM M3JEIMH U3 HAHOMAaTEpUaloB U
MPOLIECCOB HX TMPOU3BOJCTBA, O0pabOTKM © Moaudukanuu, BKIOYas CTaHJApTHbIE U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIOCOOHOCTBIO TMPUMEHSATh HABBIKM HCIONb30BAHUS TEXHUYECKHX CpPEICTB s
U3MEPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaioB u u3aenaui u3 Hux (I1K-7);

3Hamy:

- (U3UKO-XMMHYECKHE OCHOBBI METOJOB HCCICJOBAaHUS, aHaIM3a W JTUArHOCTUKHU
HAaHOMATEpPHAJIOB U HAHOCHCTEM;

- (pu3muecKue OCHOBBI CKaHUPYIOIIEH M MPOCBEUYMBAOLICH 3IEKTPOHHOW MUKPOCKOIINH,
TYHHEJIbHOM U aTOMHO-CHJIOBOM MUKPOCKOIIHH;

- (hu3uyecKre OCHOBBI CIIEKTPOCKOIMHMYECKUX U NUPPAKIMOHHBIX METOIOB M3yYCHHS U
aHaJIM3a HAHOCHCTEM U HAaHOMAaTepHaJoB

- BUJBI U YCTPOMCTBO OCHOBHBIX MPHOOPOB ISl MCCIECIOBAHMUS, aHAIN3a U TUarHOCTUKU
HAHOMATEPHAJIOB M HAHOCHCTEM;

- OCHOBHBIE TpeOOBaHUs K O0OBEKTaM aHaiu3a Ui Pa3IMYHbIX METOIOB MCCIEIOBAHUS,
aHaJIM3a U JTUArHOCTHKU HAHOMATepUajIoB U HAHOCUCTEM,

ymemy:

- BpIOMpaTh HEOOXOAMMBIM METOJ aHaiu3a U JUAarHOCTUKHM  HAHOYACTHII,
HAaHOMAaTEpHaJIOB U HAHOCUCTEM B COOTBETCTBUU C MIOCTaBICHHOMN MCCIIEA0BATEIbCKOM LIETBIO;

- OIICHMBATh JIOCTOBEPHOCTh TOJYYEHHBIX pPE3yJIbTATOB aHajdM3a HAHOYACTHI[ U
HAaHOMAaTEpHaJIOB;

- MPOBOAUTH CPAaBHEHHUE PE3YNIbTATOB, MOJIYYEHHBIX PA3HBIMH METO/IaMU;

enademsn:

- HaBbIKAMHU HCMOJIb30BAaHUS PA3TUYHBIX TEXHUYECKUX CPEICTB Ui U3MEPEHHS U
KOHTPOJISI OCHOBHBIX [1aPAMETPOB HAHOYACTHULl U HAHOMATEPUAJIOB;

- HaBbIKaMU aHAJIN3a MOJTYYEeHHBIX PE3YJIbTaTOB.

3. KparTkoe coep:kaHue JUCHUTIHHBI

Beenenne. OcCOOEHHOCTH HCCIIEIOBAaHUS HAHOOOBEKTOB M HAHOCUCTEM. MeToabl
U3y4eHUs (U3MKO-XMMHUYECKUX MPOLECCOB B HAHOCHUCTEMAax, (U3MUYECKUX, XUMHUYECKUX U
OMOJIOTHYECKUX CBOWCTB M HKCIUIyaTal[MOHHBIX XapaKTEPUCTUK HAaHOMATEpUAJIOB, YCTPOICTB,
npuOOpoB U U3JeNUi Ha UX ocHOBe. Crienu@uka JTUHEHHBIX U3MEPEHHUM, XUMUYECKOT0 aHaINu3a
U ONpeeeHNus CTPYKTYPHBIX MapaMeTpoB HaHOOOBEKTOB. TpeGoBaHUs K TOUHOCTH W3MEPEHUI
U METPOJIOTUYECKUM XapaKTEepUCTUKAM METOJOB aHaju3a M JMarHOCTUKM HaHOYAaCTHUI[ U
HAaHOMAaTEPHAJIOB.

Mukpockonnueckne MeToabl. OCHOBHBIE TIOHSTHS: YBEJIMYEHHE MHUKPOCKOIA,
N0JIE3HOE yBEIMUYEHHE, AU(PPAKIIMOHHBIN Tpeaes MPOCTPAHCTBEHHOTO pa3pellieHns ONTHYECKOTO
MUKpockorna. [IpHHIMIBI TOCTPOECHUS YBEIMUEHHOT0 n300paxenus. [Ipubops! ¢ napaiienbHbIM
U TIOCIIeIoBaTeNbHBIM (popMUpOBaHUEM H300pakeHHs. [IpuHIMI mOCTpoeHus: u300paxeHus B
pacTpoBoM (CKaHHMpYIOIIEM) MHUKpockore. IIpocTpaHcTBeHHOE paspelieHre W TiyOuHa
PE3KOCTH.

du3uyecKe OCHOBbI JJIEKTPOHHON MHKPOCKONMMH. OMHUCCHS  AJIEKTPOHOB.
TepMoaIeKTpOHHAs U BTOPUYHAS SJIEKTPOHHASL SMHUCCUs. ABTORIEKTPOHHAS (I10JIEBas) SMUCCHSL.
OddexT TemnoBbIX ckopocTed. MCTOUHHMKHM 3IEKTPOHOB  (PJIEKTPOHHBIE IYIIKH) IS
IIEKTPOHHBIX MHUKPOCKONOB. Tumbl mcnonp3yemblx KaroaoB. IIpenmymiecTBa ¥ HEIOCTATKH
KaTO/IOB C aBTORJIEKTPOHHOM sMuccueil. [lonsTre 00 31eKTpOHHON ONTHUKE, MATHUTHBIE JIMH3BI.
BakyymHBIE yClIOBUSL A4S PA3NIMUHBIX THUIIOB  JIEKTPOHHBIX MHKPOCKOMNOB. (OCHOBBI
B3aMMOJICHCTBUS 3JIEKTPOHHOTO ITy4Ka CPEIHUX SHEPruil ¢ TBepAbIM TesioM. [Ipober 3neKkTpoHoB
B TBepAOoM Tesie. OCHOBHBIE B3aUMOJIEHCTBUS — YIPYroe M HEYIpyroe paccesHue. Bropuunas
AIIEKTpOHHAsE 3MHccus. ['eHepanuss TOPMO3HOTO U XapaKTEPUCTHYECKOIO PEHTTEHOBCKOTO
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m3nydeHus. Oxe-3pPexT u 0Ke-dJIeKTpPOHHAs SMHUCCHA. PaguannoHHbIE NOBPEXKACHUSA
UCCIIeIyeMOTo 00beKTa. J{eTeKTOpbl HH(POPMATHUBHBIX CUTHAJIOB B 3JICKTPOHHON MUKPOCKOIHH.

IIpenenpHbIe BOZMOKHOCTH 3JIEKTPOHHON MUKPOCKOIIMH

PacTpoBasi 3jexkTpoHHas MuKpockonus. OOmas cxeMa W TPUHIMI JEHCTBUA
pacTpoBOro 3JEKTPOHHOIO MHKPOCKONA. THIBI KAaTOAOB, HCIHOJB3yEMBIE B PacTpOBON
JJIEKTPOHHOM MHUKPOCKONIMH. VX CpaBHUTENBHBIE IIPEUMYIIECTBA M HENOCTATKU. Pexum
PETUCTPALlMM  MEUICHHBIX BTOPHUYHBIX OJJEKTPOHOB. JIETEKTOp MENJIEHHBIX BTOPHYHBIX
ANIEKTPOHOB. Mexanusm  (opMupoBaHust KOHTpacta u3o0pakeHus. KanreH-3QQexT.
[IpocTpancTBeHHOE paspelieHne W MHGPOPMATUBHBIE BO3MOXXHOCTH. OrpaHuyeHus Ha
XapaKTEePUCTHKN 00pa3la — TEeIUIo- M DJIEKTPONPOBOAHOCTh. Pexum permcrpauuu oOpaTHO
paccesHHbIX IEKTPOHOB. MH(opMaTHBHBIE BO3MOXXHOCTH, IMPOCTPAHCTBEHHOE pa3pelleHHe,
IIpUMEHEHHEe. PacTpoBBI DJIEKTPOHHBIM MHUKPOCKOII — CPEACTBO H3MEPEHHs JIMHEHHBIX
pa3smepoB B HaHOuMana3oHe. KanuOpoBka B HaHOJMANa30He. JMHEHHbIE MEPbI B HAHOJUAMa30He.
IIpenenbHbIE BOBMOXHOCTH PAaCTPOBOM 3JIEKTPOHHOW MUKPOCKOIIMH IIPU U3MEPEHUN JIMHEMHBIX
pa3mMepoB HaHOOOBEKTOB. IIpocTpaHcTBEHHOE pa3peleHHe.

IIpocBeunBaomas 31eKTpOHHAs MUKpockonus. OOmas cxeMa ¥ MPUHIUN JEHCTBUS
IPOCBEUUBAIOIIETO  AJIEKTPOHHOIO  MHKpOCKomna. Peanuzanus peXMMOB — HaOIOACHUS
n300pakeHus (TEMHOE M CBETIIOE MOJIe), MUKPOIU(pakuuu. DnekrpoHorpadus. MexaHU3MbI
(dopMHpOBaHUS KOHTpAacTa M300paXeHUS B IPOCBEUMBAIOLIEM 3JIEKTPOHHOM MHKPOCKOIIE.
[TpocBeunBaroOUIMil 3JEKTPOHHBI MHKPOCKOI KaK CpEACTBO H3Y4YEHHMs] HAHOOOBEKTOB.
[IpenenpHble BO3MOXHOCTH IPOCBEUMBAIOLIETO 3JEKTPOHHOIO MHUKpockoma. TpeOoBaHuUS K
00BEKTAM UCCIIEIOBAHMU.

Ckanupyromasi 30H10Basi MHKpockonusi. OCHOBHblE (DU3MUYECKHE NPUHIMIIBI
CKAHMPYIOLIEH 30HJOBOM MMKPOCKONMH. TyHHEIbHas M  aTOMHO-CWIOBAas  30HJO0Bas
MUKpocKonus. MHpopMaTHBHBIE BO3MOXKHOCTU M IPOCTPAHCTBEHHOE paspemieHre. OCHOBHbIE
AJIEMEHTBI CKAHMPYIOLIErO0 30HJOBOrO MHMKpockomna. [IpuMeHeHMe IIpu HCCIIeOBaHUU
HaHOOOBEKTOB M JIMHEWHBIX U3MEPEHUSIX B HAHOIMAMa30HE.

PenTreHocnekTpajbHblii MUKpoaHaau3. ['eHepanyss peHTreHOBCKOIO M3JIy4EHHUs IIPU
B3aUMOJECHCTBUH AJIEKTPOHOB c TBEPABIM TEJIOM. OcHoBHbIE IIPUHLIAIIBI
PEHTTEHOCIIEKTPAIBHOTO aHalu3a. XapaKTepUCTUYECKOE PEHTIEHOBCKOE W3JIydeHHE. 3aKOH
Mo3nu. 3aKkOHOMEPHOCTH B PEHTTEHOBCKUX cnekrpax. CrnekrpaibHbele cepuu. TopMoO3HOE
PEHTIeHOBCKOE M3iaydeHue. [IpMHIUNBl pa3ioKeHHsT PEHTIC€HOBCKOTO W3Jy4€HUs B CHEKTD.
CrnekTpoMeTphl ¢ BOJHOBOM M DHEPreTHUECKON AMcrepcuei. PEHTreHOBCKMIT MHMKPOAHAIN3 C
AIIEKTPOHHBIM ~ 30HIOM. MeTpoJoruyeckue  XapakTepUCTUKH  (JIOKaJbHOCTb,  IMpeaes
oOHapy’KeHHs, JHAaNa3oH ONpeAesieMbIX COJIEpKaHUN, JAMANa30H ONpeAeIseMbIX HJIEMEHTOB).
VYCTpOoUCTBO PEHTIEHOBCKOIO MHMKpOAaHanu3aropa. lIpHMHIMIBI KOJWYECTBEHHOIO aHaIU3a.
PeHTreHOBCKMII MUKpOaHalIu3 B IIPOCBEUMBAIOLIEH JJIEKTPOHHOM MUKpockonuu. IlpenenbHble
BO3MOKHOCTH.

JJIeKTPOHHasi cnekTpockonusi. Oe CIEeKTPOCKONMsST U PEHTreHO(OTOIIEKTPOHHAs
CIIEKTPOCKOIIHS. WNupopmaruBHbIe BO3MOKHOCTH. JlokanpHOCTH OIIpECIICHUN.
OKcrepUMeHTallbHble OCOOCHHOCTH peaju3alMd MeTonoB. Bakyymuble ycnoBus. ITpuniums
onpezaeneHuss (OPMbl HAXOXKICHHUS DSJIEMEHTOB — XHUMHUYECKUM cnaBur. JlokanbHas oxe-
CIEKTPOCKOIIUS. C  JJIEKTPOHHBIM  30HIOM. IIpenenbHble  BO3MOMKHOCTU  DJIEKTPOHHOU
CIIEKTPOCKOITHH.

Macc-cneKkTpoMeTpusi BTOPMYHBIX HOHOB. OCHOBHbBIE (PU3MUECKUE SBICHHUS MpU
B3aUMOJICVICTBUM MOHOB C TBepAbIM TenoMm. KaromgHoe pacnbuienue. [Iponeccel moHuM3anunu,
KO3 PHUIUEHTH OTHOCUTEIHHON 3JI€MEHTHOW 4yBCTBUTEIBHOCTH. IIpuMHIMMBI neiicTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI Macc-cenaparopoB. Macc-CIIEKTpOMETpP BTOPUYHBIX HOHOB.
OcHoBHBIE 371eMeHTHl. TpeboBaHUs K BaKyyMHBIM ycioBusiM. [ToHATHE 0 pacmpenenuTeabHOM
(mocnoiiHoMm) ananuze. JlokampHOCTH ompeneneHus. [IpUHIUIBI KOJMYECTBEHHOTO aHaIu3a.
KamuGpoBka npubopa mo riryOuHe. MeTpoJorHuecKkue XapakTepUCTUKU MacC-CIeKTPOMETPUU
BTOPUYHBIX MOHOB. BpeMs nposieTHast Macc-CieKTpOMETpHS.
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HNuTepdepomerprueckne MeTOAbl HM3MEPeHUs HaHomepeMemeHuid. [IpuHIMn
neicTBus  yazepHoro wHTEpdepomerpa. I[lpenenpHbie BO3MOXHOCTH HHTEP(HEPOMETPHH.

CoBMelleHHbIE YCTAaHOBKM — DJEKTPOHHBIE U 30HJOBBIE MHKPOCKONBI C JIa3epPHBIMHU
UHTEpHEPOMETPAMH.
JAndpakunonHbie MeTOAbI HCCJIeI0BAHMS HAHO00bEKTOB. Hudpakmmst

PEHTTEHOBCKUX JIy4eld W 3JIEKTPOHOB. YpaBHenus Jlays, ypaBHenue Bynbda-Bparros. Casizb
YIJI0BOM IHUPUHBI AUPPAKIIMOHHOTO MaKCUMyMa M pa3Mepa o0jacTu paccesHus. ManoyrioBoe
paccessHHEe PEHTTEHOBCKMX JIy4edl M 3JIEKTpOHOB. [IpuMeHeHue Uil M3MEpEeHMs pa3MepoB
HAaHOYACTHII.

Metoasl  BbISBJIEHUSI  KBAHTOBO-pasMepHbIX J(Qd¢ekrToB. JromuHecneHuus,
paMaHOBCKOe paccesiHue. [I[pumMeHeHrne XuMU4ecKux 30H/0B.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akanem.
eIMHUIIAX qacax
O01mas TPy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 6,0 216
AYJAUTOPHBIE 3aHATHSI: 2,67 96
Jlexruu (JIek) 1,33 48
[TpakTnueckue 3austus (I13) 0,45 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesbHasi padora (CP): 2,83 102
Buja konTpoJisi: 3auet / 3k3aMeH 0,5 IK3aMeH
(18)
Bunst yueOHOI paboThI B 3agerHbBIX B actpon.
eIMHUIIAX Jacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 6,0 162
AYJAUTOPHbIE 3aHATHS . 2,67 72
Jlexiuu (JIek) 1,33 36
[TpakTnueckue 3austus (113) 0,45 12
JlaGopaTopHbie pabOThI 0,89 24
CamocrositeabHas padora (CP): 2,83 76,5
Buja konTpoJsi: 3a4er / 3k3aMeH 0,5 9K3aMeH
(13,5)

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
«Bbuonornueckne HanocTpykryps» (b1.B.0/1.16)

1. Heap JMCHUIUIMHBI - O3HAKOMHTH CTYIEHTOB C OCHOBHBIMH  KJIACCAMHU
OMOJIOTMYECKUX MOJIEKYJ, X CTPOCHUEM U (YHKIUSAMH, 1aTh MOHATHE O CTPOCHUU U (DYHKIMAX
OHMOJIOTHYECKUX HAHOCTPYKTYp B JKHBOHM NPHpOJIE HA MPHUMEPE YHEPTeTUYECKUX IPOIECCOB B
KJIETKe, IPOLECCOB T'€HEPUPOBAHUS, BOCIPHUATUS W TMeEpefayd CHUTHAJIOB, MEXaHUYECKOIro
JIBYDKCHUSI.

2. B pe3yabraTe wu3y4YeHUs] MCHUILVIMHBI OO0y4YaloIiMiicd 1O mporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obnadamys cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHuusaMu:

- CIIOCOOHOCTBIO NMPHUMEHATH 0a30BbI€ 3HAHMS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCHUTUTAH, JUCIUIUIMH  O0IIenpoecCHOHaIbHOTO IMKIa B 00BeME HEOOXOTUMOM B
npodeCCHOHATBHON  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pabOTaHHBIX B HHUX ITOJXOJOB, METOJOB M pE3yJIbTAaTOB MaTEeMAaTHYECKOrO aHalnu3a H
MOJIETTMPOBAHHMS, TEOPETUIECKOTO U dKCIIepruMeHTatbHoro uccienosanus (OI1K-1).
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- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE IPEJICTABJIECHUS HAyK O
CBOICTBaxX BEIIECTB U MATEPUAJIOB MPU NEPEXOJE UX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJJHO
U JBYXMEpHOE€), O BJIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MAaTEpUasoOB, B3aUMOJCHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskatotie cpenoi (ITK-2);

3Hamb:

- CTPOCHHUE, CBOICTBA U OMONOTHYECKUE (PYHKIIUN OCHOBHBIX KJIACCOB OMOMOJIEKYIT,

- CTpOeHHE U paboTy Hanbosee BaXKHBIX OMOJIOTMYECKUX HAHOCTPYKTYD;

- MOJICKYJIIDHBIE MEXaHU3Mbl BOCIIPUATHA, NEPEAaydl U MpruemMa WH(GOPMAIMHA B KUBBIX
CUCTEMAX;

- MOJIEKYJISIPHBIE MEXAHU3MBbI IIOJYYEHUS U XPAHEHUS SHEPTHH B )KUBBIX CUCTEMAX;

- MOJIEKYJISIPHBIE MEXAHU3Mbl MEXaHUYECKOTO JBUKCHUS B )KUBBIX CUCTEMAX;

ymemp:

- BUJIETh IEPCHEKTHBBI BO3MOXKHBIX OMOJOTMYECKUX, MEAMLMHCKUX U 3KOJIOTHYECKHUX
IPUJIOKEHNI HAHOTEXHOJIOTUH;

— CaMOCTOSITENIBHO OPHEHTHUPOBATHCS B JINTEPATYpPE, MOCBALICHHON MEIULUHCKUM H
OMOJIOTUYECKUM NPUIIOKEHUSIM HAaHOTEXHOJIOTUH;

- BECTU JIMAJIOT U COTPYAHUYECTBO C MPEACTABUTENIAMU MEIUIIMHCKUX U OMOJIOTHYECKUX
HayK,

enadems:

- HaBBIKAMH aHaJIHM3a HAYYHO-TEXHWYECKOH JINTEpaTyphl B 00JaCTH CTPOCHHUS, CBOWCTB,
(GyHKLIUH 1 BO3MOKHOTO IPUMEHEHUSI HAHOCTPYKTYP OMOJIOTHYECKOTO MPOUCXOXKICHHSL.

- CIIOCOOHOCTBIO MCIIONIB30BAaTh HAa MPAKTUKE 3HAHHS O CTPOCHHUU M ()YHKIIMOHHPOBAHUHU
OMOJIOTMYECKUX HAHOCTPYKTYP, B TOM YHCJIE IIPU Pa3pabOTKe HOBBIX HAHOMATEPUAJIOB.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

1. BBenenne. Mecto OMOXUMHM CPEIU IPYTUX €CTECTBEHHBIX HayK. OOBEKThl U3yUCHUS
onoxumuu. CBs3b OMOXMMHM W HAHOTEXHOJIOTHH. bHOMHUMeTHKAa. YPOBHH OpraHH3aluu
Ouonornyeckux cucreM. buonornyeckne OOBEKThl KaK HAHOCTPYKTYpPhl W HAHOMAILWHBI.
DJNIEMEHTHBIN COCTaB )KUBBIX OpraHn3MoB. Ocobasi posib BOJBI Ul dKUBBIX OPIraHU3MOB.

2. Kiuerku um Bupycbl. OCHOBBI KIETOYHOW Teopuu. IIpokapHOTBl U 3yKapHOTHI.
Crpoenue, (QyHKUMU M XapaKTepHbIE pa3Mepbl KJIETOYHBIX CTPYKTyp. CTpoeHHE BHUPYCHBIX
yactull. Knaccudukauus Bupycos. B3aumopelictBue BUpPYcOB ¢ KieTKOW. JIM30reHHBIH U
JUTUYECKUN MyTh. BUpychl kKak mpupoHbIE HAHOMAIIUHBI.

3. DBejakoBble HaHO00bEeKTbl. AMUHOKHCIOTHI: oOlpeneneHue, oodmas Qopmya,
ONTHYECKas aKTUBHOCTb. buonormueckue (QyHKUMM aMUHOKUCIOT. CTpyKTypa aMHUHOKHUCIIOT.
Hezamennmele aMMHOKUCIOTH. CTPYKTYypa M OHoJIorHueckue GyHKIMH MEeNTH/IOB.

buonornueckue QyHKIMM, XapakTEpHbIE pa3Mepbl MOJIEKYJ1 O€NKOB. YpPOBHH
OpraHu3alii CTPYKTypbl OenkoB. JleHaTypauus. HaHOCTpyKTypa KOJIJIareHOBBIX BOJIOKOH.
Crpykrypa u pyHKIMN reMoriao0uHa. CTpykTypa U GyHKIIMM UMMYHOIJIOOYJIMHOB.

Omnpenenenue, HOMEHKIaTypa U Kiaccupukanus (epmeHToB. OCOOEHHOCTH ACUCTBUS
(dbepMeHTOB Kak Kataiau3aTopoB. CTpoeHue akTUBHOTO LIeHTpa (pepMeHTOB. MexaHu3M AefcTBHs
bepMeHTa - TEopHUs HHAYLHPOBAHHOTO COOTBETCTBHS. OCHOBBI (DEPMEHTATUBHOM KHHETHKH:
BIUSIHUE TemrepaTypsl, pH, koHneHTpanuu ¢epMeHTa U cyocrtpata. YpaBHeHue Muxasnuca-
MenrteHn. Perynsamuss akTUBHOCTH (EpPMEHTOB — KOHKYPEHTHOE U  HEKOHKYPEHTHOE
MHTUOMpOBaHUE, aJJIOCTEpUUecKas peryisauus, KoBajieHTHas Moaudukanusa. Kackan
(epMEHTAaTUBHBIX peaKIMii Ha MpUMepe CBEPTHIBAHHS KPOBH.

Kodepmentsl. Ilpumepsr kopepmeHTOoB. DYHKIUM BUTAMHHOB KaK KO(EpMEHTOB.
Hpyrue GpyHKmy BUTaMUHOB. [IpMepsl BUTAMUHOB. ABUTaMHHO3.

4. YrjeBoaHble HAHOCTPYKTYpPbl. CTpoeHHe W OMOJOTHYECKHE (PYHKIIUU YTIIEBOJOB.
Monocaxapuasl. CTpyKTypHass M ONTHYECKass M30MEpPUS MOHOCAXapHJOB, JMHEWHBIE U
nukinuueckue (opmbl. Jucaxapuasl — caxapo3a M sakTo3a. llomucaxapuabl: I1e/Ir0I03a,
Kpaxmajl, IJINKOT€H, HWHYJIHWH, XWTUH, THaJlypoHOBas Kuciora. HaHoCcTpykTypa KII€TOUHOU
CTEHKH PaCTEHHM.
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5. Jlunuabl u 6uosiorudyeckne MmeMopanbl. bruosornueckue GyHKIIUN U Ki1acCuPUKamms
munuaoB. JKupusie kucaotsl. Tpurnuuepunsl. Bocku. @ochonunuasl. CTeponibl, X0necTepuH.
Kaporunouapi. TeprieHsl.

HanoctpykTypa KieTOYHOH MeMOpaHbl — JMIWAHBIA Oucioi, mnepudepudeckue u
uHTerpanbHble Oenku. MDyHKIMM KIETOYHbIX MeMOpaH. MemOpaHHBII TpaHCHOPT: HpocTas U
obneruennas auddys3us, akTUBHBIA TpaHcmopr. Mexanusm naeiicteus Na'/K'-macoca. Poib
VOHHBIX KaHAJIOB B IPOBEICHUH HEPBHOTO UMITYJIbCA.

6. HanocTrpykTypa ¥ QYHKIUM HYKJIEHHOBBIX KHMCJIOT. XHMHUYECKUH COCTaB
HYKJICHHOBBIX KHCJIOT, a30THCTble ocHoBaHMs. YmakoBka JI[HK, manocTpykTypa XxpomaruHa.
[TpyHIMIT KOMIUIEMEHTApHOCTH, BOJOPOJIHBIE CBSI3M MEXIY a30TUCTBIMM OCHOBAaHUSIMHU.
Hanoctpyktypa nsoitnoit cnupanu JJHK.

CBolicTBa TI'€HETHMYECKOI'O KOJAa, CTpoeHHE TeHOB. OpraHuszanusi TIE€HETHYECKOIO
MaTepuaia, CTPyKTYpHbIE I'€Hbl M PEryJsaTOpPHbIE Y4acTKH. MIHTpOHBI M 5K30HBL. Myranuu u
daxTopsl, ux Be3biBaromue. Penapanus JJHK. [Ipumepsr HacieacTBeHHBIX 3a001€BaHHIA.

[Iponeccsl mepenaum reHernueckord wuHGpopMmanuu. Perumkamus JIHK, crpoenue
perKaTuBHON BuikH. Tpanckpunuus, padora PHK-mommmepasbl. CTpoeHne TpaHCHOPTHOM
PHK. Ctpoenue u padota pu6ocombl. OCHOBHBIE CTaIUH MPOLIECCA TPAHCIIALUY.

7. MoJiekyJisipHble MeXaHM3MbI BOCIIPUSATHSA M NepeAadYd HHPOPMALHH.

HepBHas u rymopanbHas perynsauus opranuszma. llonstue ropmona. OcobeHHOCTH
JNEHCTBUS TOPMOHOB. MOJIEKYJISIpHbIE ~MEXaHU3Mbl  JIEHCTBUSL TOPMOHOB: MeMOpaHo-
ONOCPEIOBAaHHBI W LUTO30JbHBIA MexaHu3M. Kiaccudukanus ropmoHoB. CTpykTypa u
Ounonornyeckne (QYHKIMH HEKOTOPBIX TOPMOHOB THIOGHU3a W MNepuepuIecKux Keles.
I"'opMOHanbHbIE HAPYILIECHUS.

HepBhnas perynsauus, crpoerue akcoHoB. CTpoeHHe U paboTa HEPBHO-MBIIIEYHOTO
cuHarca, Heiipomenuaropsl. Opransl uyBcTB. [lonsTue penenropa. CTpoeHue U MOJEKYJISAPHBIN
MeXaHU3M paboThl 3puTenbHOro penentopa. CTpoeHHE M MEXaHHM3M pabOTHI CIIYXOBOTO
penentopa. MonekyJIsspHbIi MEXaHU3M BOCIIPUATHUSA BKyca Ha IPUMEPE Caxapo3bl.

8. Mexannueckoe nBu:keHune. CTpoeHre MUKpPOTpyOoUueK. MonekyisipHasl CTpyKTypa U
paboTa KJIETOUHBIX pecHHYeK. BpalarenbHoe IBUKEHUE JKI'YTHMKOB KIETKH («HAaHOMOTODY).
CrpoeHue MbIIIEUHOM KIETKH, MuopuOpwiel. HaHocTpykTypa axkTMHA W MMO3MHA.
MonexynsapHbple MEXaHU3MBbI MBIILIEYHOI'O COKPALLEHUS.

9. MoJiekyJsipHble MeXaHM3Mbl INpeBpallleHHs] JHEPrMH M BellecTBa B KHBBIX
cucremax. [lonstue meraGonmusma, karabonu3Mm U aHabonu3M. LleHTpanbHBIE NMyTH OOMEHa.
KiroueBsie MeTabomuThl — mupyBat u aneTuiKoA. Makpospruyeckne MOJIEKYJIbI.

AdpoOHOe ¥  aHa’poOHOE OKHCIEHHE YIJEeBOJAOB. [ JIMKOIM3, €ro  CTaJuu.
[TupyBatrunporenasnas peakuus. uxn Kpebca. O6mumii MaTepuaabHbIi U IHEPreTHUECKUN
6anaHc a3poOHOT0 OKHCICHUS TTIFOKO3bI.

CrpoeHue U pojb MUTOXOHJpHH. MexaHH3M OKHCIMTENBbHOrOo (ocHOpHINPOBAHUS,
COIPsDKEHUE TMPOLIECCOB OKUCIIEHUS M (ochOpmIMpOoBaHus, poib MeMOpaHbl. MonekynspHas
OpraHM3alMs IbIXaTeIbHOMN IeTH.

doToCuHTE3, CBETOBAasE U TEMHOBas CTaJuU. MarepuanbHbIi M dHEpreTHYecKuil GanaHc
dotocunTe3a. CTpoeHue XJIOPOIUIACTOB, CTPYKTypa xjopodusuia. MexaHu3sM CBETOBOW CTaJluu
¢dorocunTesa. TemHoBas cragus poTocunTesa, 1uki KaibpuHa.

10. HocTrxkenus U NepCHeKTUBbI pa3BuTHus HAHOOMOTEXHOJIOTHH.
Hano6uorexunonorusi.  Bo3moxkHble ~ OHMOJNOTHYECKME M MEIUIUHCKHE  MPHIOKEHHS
HAHOTEXHOJIOTUU ¥ HAaHOMATEPHAJIOB.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunael yue6HOM paboThI B 3auetHbIX B akanem.
eIUHHIIAX gacax
O01as TPYA0€eMKOCTh IHCHUILIHHBI N0 Y4€OHOMY IJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmmm (Jlek) 0,89 32
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[TpakTuueckue 3aastus (113) 0,89 32
CamocrositesibHas padora (CP): 3,22 116
Bux koHTpOJIsI: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH
Bunbr yueOHOM paboThI B 3auerHbIx B actpos.
eIMHUIIAX gacax
O01as TPYA10eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TUIaHY 5,0 135
AyJAUTOpPHBIE 3aHATHSL: 1,78 48
Jlexiuu (JIek) 0,89 24
ITpaktrueckue 3ansatus (113) 0,89 24
CamocrositesabHas padora (CP): 3,22 87
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 0,0 3ayer ¢
OLICHK O

AHHOTanus padoyeil NPorpaMMbl AU CUMILIMHBI
«JJIeKTHUBHbIE TMCHUILVIMHBI 10 (PU3HYECKOH KYJIbType H CIIOPTY»

1. Heab QMCHMIVIMHBI - — OBJIAJCHUE CUCTEMOM MPAKTUUYECKHMX YMEHHMM M HaBBIKOB,
o0ecrneynBarmIUX  COBEpPIICHCTBOBAHUE  ICHUXO(U3UYECKHX  CIIOCOOHOCTEH;  pa3BUTHE
CIOCOOHOCTEH HCMOIB30BaTh pa3zHooOpasHble (OpMBI (U3NYECKOH KyIbTypHl, CIOpTa |
Typu3Ma JJIi COXPAHEHUS U YKPEIUICHHUS CBOETrO 3/0pOBbs M 3[0pPOBbS CBOMX OJM3KUX B
MIOBCEHEBHOM XHM3HU W NMPO(ECCHOHAIBHONW AEATENIbHOCTH; (OPMHPOBAHNE MOTHBALMOHHO-
LIEHHOCTHOTO OTHOUIEHUS K (PU3UYECKOM KyJbType, (DPU3MYECKOMY COBEPIICHCTBOBAHUIO U
CaMOBOCIIMTAaHHUIO, YCTAaHOBKAa Ha 3J0pOBBIH 00pa3 JKU3HU; OOyYCHHE TEXHHYECKUM U
TaKTUYECKUM IPUEMaM OJITHOTO U3 BUOB CIIOPTA.

2. B pe3yabraTe wu3y4YeHUs [IHCHMIUIMHBI OOy4YalOIMiici 1O mporpamMme
0akaJjiaBpUaTa J10JIKeH:

Obaaoams crienyromumMu o0meKyasTypHbIME (OK) KOMICTCHIIUSIMH:

—  CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpaszosanuto (OK-5);

—  CHOCOOHOCTBIO MOJJIEPKUBATh JOJKHBIN YpOBEHb (PU3UUECKOW MOArOTOBIEHHOCTU
Ju1st 0OecTIeYeHUsI OTHOLICHHOM COLMATBbHOM U npodeccroHanbHoil aestensHoctu (OK-7);

—  CIIOCOOHOCTBIO  TNPHUMEHSATh  CPEACTBa  CaMOCTOSATENBHOTO,  METOJUYECKH
NPaBUIBHOTO MCIIOJIb30BaHUS METOJI0B (PU3MUECKOTO BOCIIMTAHUS U YKperieHus 310poBbs (OK-
17);

— TOTOBHOCTBIO K JOCTH)KEHHIO JOJDKHOTO YPOBHSI (PU3MYECKON MOJArOTOBIEHHOCTU
Ju1st 0OeCTIeYeHUsI OTHOLICHHOM COLMAIBbHOM U npodeccronanbHoil aesteapHocTr (OK-18);

—  3Hamb:

—  HayyHO-TPAaKTUYECKHE OCHOBBI (PM3UUECKOM KyJIbTYpHI U CIIOPTA;

—  COLMAJIbHO-OMOJIOTMYECKHE OCHOBBI (PU3MUECKON KYIBTYPhI U CLIOPTA;

—  BIHUSHHUE O3/I0pPOBUTEIBHBIX CHCTEM (PHU3MUECKOr0 BOCIUTAaHMS Ha YKpEIUJICeHHE
3/10pOBbs, TPODUIAKTUKY MPOPECCUOHANBHBIX 3a00JIEBAHUN U BPEIHBIX PUBBIYEK;

— crnocoObl KOHTpOJSL W OLEHKM (PU3MYECKOrOo pa3BUTHS U (PU3MUYECKOU
MOJIFTOTOBJIEHHOCTH;

— TpaBuiia U CHOCOOBI MJIAHUPOBAHUS MHMBUIYaTbHBIX 3aHATHH PAa3IMYHON II€JIeBOM
HaIpPaBJIEHHOCTH;

— cnoprusHble Tpaguuuu MXTHU-PXTY um. /I.1. Menneneesa.

—  ymemb:

—  BBIIOJHATh MHIUBUAYAIBEHO MOJOOpaHHBIE KOMIUIEKCHI M0 (PU3UYECKON KYIbTYype U
pa3IMYHbIM BHJIaM CIOPTAa;

—  OCYILECTBJISATh CAaMOKOHTPOJb 3a COCTOSIHUEM CBOETr0 OpraHu3Ma M coOJroaaTh
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MpaBuJia TUTUEHBI U TEXHUKU O€3011aCHOCTH;

—  OCYILECTBJISATh TBOPYECKOE COTPYAHMYECTBO B KOJUIEKTHBHBIX (opMax 3aHATHM
(U3UYECKON KYJIbTYPOU U CIIOPTOM;

—  BBINOJHSTH IPUEMBI 3aLIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

—  gnadems:

— CpeACTBaMH M METOJaMHU YKPEIUIEHHS HHAWBUIYaJbHOTO 30pPOBBS, (PU3MUECKOro
CaMOCOBEPILEHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (DM3MYECKOW IOATOTOBICHHOCTH, HEOOXOIUMBIM IS
KaueCTBEHHOI'0 YCBOCHHUSI MPO(PECCUOHANBHBIX YMEHHI 1 HaBBIKOB B IIpoLiecce 00yUeHus B BY3e,
JUTsE 00eCIieYeHHs TOJIHOIICHHOW COLMAaNbHOW M MPOo(ecCHOHANBHON esSTEIBHOCTH IOCIIe
OKOHYaHUS y4eOHOTO 3aBEICHMUS;

—  TEXHUYECKMMHU U TAKTUYECKMMH HAaBBIKAMH B OJTHOM U3 BUJIOB CIIOPTA.

3. KpaTkoe coaep:kaHue TUCHHUIINHBI
Kypc nucuuninael «J1eKTUBHbIE JUCHUILIMHBI 110 GU3MYECKOH KYJbTYpPe U CIIOPTY»
peanu3yeTcs uepe3 BapUaTUBHBIN KOMITOHEHT (3JIeKTHUBHBIN MOIyIb) 328 akaj. yacoB / 246
acTp. 4acoB (BHJ CIIOPTA MO BEIOOPY CTYAECHTA), B 3aYETHHIE €IMHUIIBI HE TIEPEBOJAUTCS, SBISETCS
00513aTEIbHBIM JJIs1 HCTIOJTHEHHUSI TIPH OYHOU (hopme 00YYeHUsL.

[Iporpamma paccuuTana Ha U3y4YE€HUE TUCHUILIMHBI « JJIeKTHBHbIE TUCHUIIJIMHBI 110
(pu3uyeckoii KyJbType U CIIOPTY» B TEUEHHUE ILIECTH CEMECTPOB U IPEAIIOIATraeT, YTO
oOyJaromiuecss IMEIOT TEOPETUYECKYIO MOATOTOBKY B 00JIACTH TUCHUIUIMHBI «Du3ndeckas
KYJIbTYpa U CIOPTY», 3aKaHUYMBAETCS 3a4€TOM B KOHIIE Ka)kJ10ro cemectpa. KoHTposb
YCIIEBAEMOCTH CTYJIEHTOB BEJIETCS 110 IPUHATON B YHUBEPCUTETE PEHTUHIOBOM CUCTEME.
IIpakTHyeckune 3aHATHA.

[IpakTudeckuii pazaen mporpaMMbl peann3yercss Ha y4eOHO-TPEHUPOBOYHBIX 3aHITUIX B
y4eOHBIX TpyIIax no oomei GU3NIecKoi MOoArOTOBKE WIIH MO BEIOPAHHOMY BHITY CIIOPTA.

[IpakTHueckue 3aHATHs TIOMOTAIOT IPUOOPECTH OMBIT TBOPUYECKOM MPAKTUUECKON
JESTENIbHOCTH, Pa3BUBAIOT CAMOCTOSTEIbHOCTh B (PU3NYECKOU KYJIbTYPE U CIIOPTE B LIEIIAX
JOCTHXKEHUS (PU3NYECKOTO COBEPILIECHCTBA, MMOBBIIIAIOT YPOBEHb (DYHKIIMOHATIBHBIX U
JIBUTaTEJIbHBIX CLIOCOOHOCTEN, HAalIPaBJIEHHO (POPMHUPYIOT KaUe€CTBA U CBOMCTBA JIMYHOCTH.

[TpakTryeckuii pa3zien BKIOYAeT B ce0s moapas3zensl: o oomel puzndeckoi
noaroroBke (ODII) u cneunansHOM pusnueckoit noaroroske no Buaam crnopra (COII).

Y4eOHO-TpEHUPOBOYHBIE 3aHATUS 0a3UPYIOTCS HAa MIMPOKOM HMCIIOJIb30BAaHUU
TEOPETUYECKUX 3HAHUN U METOAMUECKUX YMEHUH, Ha IPUMEHEHUN Pa3HOOOPa3HbIX CPE/ICTB
(bu3M4ecKoil KyIbTyphl U CIIOpTA.

VY nensercs BHUMaHUE BOIIPOCcaM IIPOBEJCHHS COPEBHOBAHUH (IIpaBUila COPEBHOBAHU,
cucTeMa po3bITphILIeH, orpeiesieHue nodeauresnent, 000py10BaHHE U MHBEHTaph).

Kputepuem ycnenHoct ocBoeHuUs1 yueOHOr0 MaTepuara sIBIsSeTCs SKCIIEpTHAsI OLlEHKa
MpenoAaBaTes, YYUTHIBAIOLIAS pe2)isiPHOCHb NOCeujeHlss 0053ameNbHblX Y4eOHbIX 3aHAMUL,
BBITNIOJTHEHNE YCTAHOBJICHHBIX HA JaHHBIN CEMECTP KOHTPOJIbHBIX HOPMATUBOB (TECTOB) O0IIEH
(Gu3M4ecKoil 1 CHOPTUBHO-TEXHUYECKOH MOATOTOBKH JUISl OT/IENIBbHBIX TPYII pa3iuyHON
CIIOPTUBHOW HAIPAaBJICHHOCTH.

Mopays 1. OCHOBBI IOCTPOCHHSI 0310POBUTENbHOI TPeHUpPoBKH. Teopernyecko-
MeTOoAUYeCKHe OCHOBBI (pu3M4ecKoi KyJbTYPhbl U CIIOPTA.

1. O3znmopoBUTENbHAS HATIPABIEHHOCTh — KAaK BAKHEHIIINN TPUHIIUATI CUCTEMBI (PU3NIECKOTO
BocnuTaHust. OCHOBBI TOCTPOCHUS 03I0POBUTEIBHON TPEHUPOBKH.

2. DU3KYIBTYPHO-030POBUTENBHBIE METOAUKHU U CUCTEMBI.

3. Or1eHKa COCTOSTHUS 37I0POBBS U (PU3UIECKOM MOATOTOBICHHOCTH 3aHUMAFOIIINX CS

¢bu3nUecKoil KyIbTypoil U CIIOPTOM.

Mogayasb 2. /IBUrarejibHble BO3MOKHOCTH YeJI0OBEKAa — BOCIMTaHUe (PU3MUECKUX KAYeCTB.
BO®CKITO.

1. [TosiBnenue u BHeapenue komruiekca ['TO
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2. Bocnuranne ¢puznuecknx kauecTB 00ydarommxcs (OTaAeTbHbIE Ka4eCTBEHHBIE CTOPOHBI
JIBUTATEILHBIX BO3MOKHOCTEH YEIIOBEKA).

Moayab 3. MeToanKa OpraHu3aluu U MpoBeeHusi CIOPTUBHBIX COPEBHOBAHUI U
(pU3KYJIBTYPHO-MACCOBBIX MEPONIPUATHIA.

1. XapakTepucTUKa CIOPTUBHBIX COPEBHOBAHUM U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSITUHA.
2. ®denepanbHblii 3aK0H 0T 04.12.2007 Ne 329-03 «O ¢uznyeckoit KylnbType U CIIOPTE B
Poccuiickoit ®enepanumy. Opranuzaius ClIOPTUBHBIX MEPONIPUATHI. IHBEHT-MEHEI)KMEHT B

criopTe.

3. OcHoBHbIC TIOHSTHS 3TUKH criopTta. Fair Play. TIpoduiaktika HapylieHHi CIOPTUBHON

sTuKH (60pbOa ¢ JonuHroM B criopte). BAJIA.

4. O0beM yueOHOI JUCUMIIJIMHBI (BAPUATUBHBbIH KOMIIOHEHT)
B Cemectpsl
Bun yueOHOM paboTh aKajieMm. I ] Il v V Vi
qacax
OO01ast TPy10€eMKOCTh T CHUTIIHHBI 110 328
Y4eOHOMY ILIaHY
KonrakrHas padora (KP): 328 32 66 66 66 66 32
[Tpaktrueckue 3ausatus (I113) 328 32 66 66 66 66 32
Buj ntoroBoro KoHTpoOsIA: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH 4yeT | der qeT 4yer | 4Yer | uer
B actp CemecTphbl
Bun yueGHOM paboThI qacax I I i v \Y VI
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 246
Y4eOHOMY IJIAHY
Konrakthas patdora (KP): 246 25 49 49 49 49 25
[Tpaktuyeckue 3anstus (I13) 246 25 49 49 49 49 25
Bupa uToroBoro KOHTpoOJIS: 3a- 3a- 3a- 3a- 3a- 3a-
3a4yeT / IK3aMeH 4eT | Yer YeT YeT | 4Yer | 4Yer

4.4.3 IucuMniMHbl BAPUATUBHOM YAaCTH (QIUCUHUILIMHBI 10 BLIOOPY)

AHHOTanus padoyeil NporpaMMbl AU CUMUIIIMHBI
«Pycckuii a3bIK ¥ KyJabTypa peun» (b1.B.JIB.1.1)
1. Heab aMCHMIUIMHBI - TIOBBINIEHHE OOHIEH M Mpo(eCCHOHATBLHONW KYyJIbTYpbl peuH

cTyaeHTa ¥  (OpMHpPOBaHHME  IPAKTUYECKOMH

COBCPHICHCTBOBAHUHU JIMYHOCTH.

2. B pe3yabrare H3yYeHHS] AMCHUILINHBI

0akaJjlaBpUaTa J10JI7KeH:

NOTPeOHOCTH

B

CaMOpPa3BUTHUHU

u

o0yyaomuiicda 1m0 nporpamMmme

Obnadams cnenyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:
- CIOCOOHOCTPIO K KOMMYHHKAIlMM B YCTHOH M THChMEHHOW (popmMax Ha PyCcCKOM H
MEKKYJIbTYPHOTO

HHOCTpAaHHOM  A3bIKax oJid pCIICHUA

B3aumoeiicteus (OK-3);

3aaa4

MCEXKINYHOCTHOTI'O

u

- CIOCOOHOCTBIO JIOTMUECKH BEpPHO, apryMEHTHPOBAHO M SICHO CTPOUTh YCTHYIO U

nucbMeHHy peub (OK-10);
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- CIIOCOOHOCTBIO MHCIIOJIb30BaTh COBPEMEHHbBIE HH()OPMAIMOHHO-KOMMYHUKAIIOHHBIE
TEXHOJIOTUH, T[JI00anbHble WH(OPMAIMOHHBIE PECypchl B HAay4HO-HCCIIEIOBATENILCKOM
JeSITEIbHOCTH B OOJIACTH MaTE€pUalOBEACHUS U TEXHOJIOTMM HAHOMATEpHUaJOB U HAHOCUCTEM
(IIK-1).

3Hamb:

- (hyHKIIMH SA3bIKA KaK CpeAcTBA (OPMHUPOBAHUS M TPAHCISILIMN MBICIIH;

- cnenu@UKy yCTHOM M MMCbMEHHOM peuy;

- cepbl 00CTyKMBaHUS KHUKHOM U Pa3rOBOPHOM peuw;

- CTUJIEBBIE YEpPTbl U SI3bIKOBbIE OCOOCHHOCTH JKaHPOB HAyYHOIO0 M O(UIHUAIBHO-
JIEJIOBOTO CTHJIEH peuH;

- HOPMBI JINTEPATYPHOTO S3bIKA;

ymemp:

- TpaHC(OPMHUPOBATh MUCbMEHHBIN TEKCT B YCTHYIO (hopMy peuu;

- OTIIMYATh KOJU(PHUIIMPOBAHHYIO PEUYb OT HEKOJU(PHUIIMPOBAHHON,

- BBIJICIIATD CTPYKTYPHBIE €JUHULIBI TEKCTA;

- aHAJIM3UPOBATH TEKCT C TOUKU 3PCHUS CTHIIEBBIX OCOOCHHOCTEH H 11eI1ec000pa3HOCTH;

- COCTaBJIATh JIMYHBIE JOKYMEHTHI B COOTBETCTBUU C HOPMAaTHUBHBIMU TPEOOBAHUSAMU;

enadems:

- KyJbTYpOU HAy4YHOU U JeOBOM peur B MUCbMEHHOU U yCTHOU (opme;

- ocHoBaMH 3((}EeKTHBHOW KOMMYHUKAalMM B Y4eOHOH U mpodeccHoHANTbHOMI
JESATEIIBHOCTH.

3. KparTkoe coep:kaHue JUCHUTIHHBI

Mopyns 1. BBenenue B npeaMer

1.1. Pycckuii A3bIK W KyJIbTypa peud Kak IIPEIMET, KaK COCTAaBJIAIOIIAs KM3HEHHOTO YCIEXA.
OcHOBHBIE MOHATUS Kypca, BIMSHUE A3bIKa HAa (JOPMUpPOBAHME JIMYHOCTU YesoBeKa. Pycckuit
A3BIK KaK CIIOCO0 CYIIECTBOBAaHUS PYCCKOIO HAIlMOHAIBHOI'O MBIIIIEHUS U PYCCKOM KYJIBTYpPbI U
KaK 3HaKOBas cucTeMa reperaud MHpopManuu, TpeOyromas AaabHEeHIIero COBepIIeHCTBOBAHUS
Ha HOBOM J3Tale pa3BUTHUS HUBWIM3aLMU. VcTopudyeckue cBelleHus o pycckoM si3bike. HoBbie
ABJICHUS B PYCCKOM SI3BIKE.
1.2. JlutepaTypHbIii S3BIK M HETUTEPATYpHBIC THUITBI PEYH. Tumnel pedeBbIX CUTyalluid H
(byHKLIHMOHATIbHBIE PA3HOBUIHOCTH COBPEMEHHOI'O PycCKOro si3bika. Popmbl peun (MUCbMEHHas
U ycTHasi) W ux crneuupuka. OyHKIMOHAIbHbIE CTWIM (Hay4dHbIH, O(QUIHATBHO-IEIOBOMH,
nyonumuctuyeckuif). OT60p  SA3BIKOBBIX CPEACTB s obecrieueHus: Hanbosee 3¢hGPeKTUBHON
KOMMYHHUKAIMH B ONPE/IETICHHON CUTYaI[1H.

Monyis 2. KynapTypa HaydHOH pedM U JEJIOBOU peun
2.1. JluarBucTuka HaydHOro TeKkcTa. OCOOCHHOCTM HAYYHOTO CTHJISL peud,  crenudduka
WCIIOJIb30BAaHUsl JJIEMEHTOB DPA3JIMUHBIX  S3BIKOBBIX YPOBHEH B Hay4yHOM peuu. SI3BIKOBBIE
CPEICTBA, CHElHabHbIE MPUEMbl U PEYEBbIE HOPMBbI HayUHBIX pabOT pa3HbIX kaHpPoB. KaHpbl
YCTHOM HAyYHOU peuu.
2.2. OpunmanbHO-IEIOBOM CTHIIb PEYH, €ro PasHOBHAHOCTH, cdepa ero GpyHKIIMOHUPOBAHHMS,
KaHPOBOE pasHooOpasue; A3BIKOBBIE bopmyIbI ouIHaNbHBIX JIOKYMEHTOB;
MHTEpHALMOHAJIbHBIE CBOICTBA PyCCKOW OQUIIMAIbHO-/E€JI0BOM MHCbMEHHOM pedH; IpaBHiia
oopMIIeHHs JOKYMEHTOB; PEUY€BOM ITHUKET B JOKYMEHTE.

Monayns 3. HopMaTuBHBIN acriekT
3.1. f3pikoBasg HOpMa, €€ pPOojb B CTAHOBJICHUM M (YHKIMOHUPOBAHUM JIUTEPATYPHOTO S3BIKA.
Opdosnuyeckue HOPMbI PYCCKOTO JINTEPATYPHOTO S3bIKA.
3.2. Jlekcudeckre HOPMBI PYCCKOTO JMTEPATYpHOIO A3bIKA, MPUYUHBI HapyLIeHUs HX.
3HaueHUe cIoBa U JIEKCHMYECKas coueTaeMocTh. VIHOSI3bIUHBIE CIOBAa B COBPEMEHHOM PYyCCKOM
peun. Pycckas ¢paseonorus u BIpa3UTEIbHOCTh PEUH.
3.3. I'paMMaTrHyeckre HOPMBI PYCCKOTO JIMTEPATYPHOrO S3bIKA M CIIy4al HUX HapyLICHUS.
Tpynuble ciaydan ynoTpeOleHHs HMMEH CYLIECTBUTENbHBIX. V3MEHEeHMs, NPOUCXOASIINe B
ynoTpeOaeHU MUMEH 4YUCIUTENbHBIX. CHHTaKCHUYECKHE HOPMbI M KyJbTypa peud. TpyaHble
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CIydyau UMEHHOTO W TJIaroJibHOTO yrpasieHus. CoriiacoBaHue MOJJISKAIIEr0 M CKa3yeMoro B
dopmax uucna.
4. O0beM y4eOHOM JUCHUILIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHUIIAX gacax
O01as TPYA0€eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHIATHS: 0,89 32
Jlexmm (Jlek) - -
[TpakTuueckue 3arsitus (I13) 0,89 32
CamocrositesibHas padora (CP): 1,11 40
Bu1 koHTpOJIsI: 3a4eT / IK3aMeH 3auer
Bunbr yueOHOM paboThI B 3auerHbIx B actpom.
SIMHUIIAX gacax
O01as TPYA0€eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IJIAHY 2,0 54
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) - -
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHasi padora (CP): 1,11 30
Bua koHTpOJIA: 3aUeT / IK3aMeH 3ager

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«Kyabstyposorus» (b1.B./1B.1.2)

1. Heab AUMCHMIVIMHBI - TPHOOpPETEHHE CTYJEHTaMH KOMIUIEKCHBIX 3HaHUH o0
NPUHIUIAX ¥ 3aKOHOMEPHOCTSIX (DYHKIIMOHUPOBAHUS KYJIBTYpHl B 0OmIecTBe, (OPMHpPOBAHUE
IIMPOKOIO CHEKTpa LEHHOCTHBIX OPHEHTAlMi, BOCIHUTAaHHE TEPHIMMOCTH M YBAXKEHUSA K
cUCTeMaM WJIEaJIOB W L[EHHOCTEH JApYyroro KyJIbTypHOTO THWIIA, HWHTEIUIEKTyaJbHOE U
HPaBCTBEHHOE Pa3BUTHUE CTYJCHTOB.

2. B pe3yabraTe wu3y4YeHUs] IUCHUIUIMHBI OOy4YaloIIMiicd MO mporpamMme
0akajaBpuaTa J0JIKEeH:

Obnadamye cnepyromumu o6mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax I pelleHUs 3a7ad  MEXKIMYHOCTHOTO U MEXKYJIbTYpPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO JIOTMUECKH BEpPHO, apryMEHTHPOBAHO M SCHO CTPOUTb YCTHYIO H
nrcbMenHyo pedb (OK-10);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, T[JI00anbHble HH(GOPMAIMOHHBIE PpECypchl B HAayYHO-HUCCIIEIOBATENILCKOM
NeSITETPHOCTH B OOJIACTH MaTEpHAJIOBEACHUS W TEXHOJIOTUM HAHOMATEPHAaJOB W HAHOCHUCTEM
(TIK-1);

3HamMb:

- MOHATUIHBIN anmapar KyJabTypOJIOTUH;

- TEOPETUYECKHE OCHOBBI KYJIbTYPOJIOTHH;

- YMETb OOBSICHUTH (PEHOMEH KYJIBTYpPHI, €€ POJIb B UEJIOBEUECKON )KU3HEACATEIbHOCTH;

- (hOPMBI U THITBI KYJIBTYPBI;

- criocoObl MPUOOPETEHNUS, XPAHEHHS U TIepeiadll COLIMOKYIbTYPHOTO OIbITA;

- 0a30BbI€ LIEHHOCTU KYJIbTYPbI;

- TEOPHIO U UCTOPUIO MEXKYIBTYPHOU KOMMYHHUKAIIUH;

ymemn:

- IPUMEHSATH MOJIyYEHHbIE 3HAHUS B TPOLIECCE;
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- 00nazaTh KyJIbTYPOJIOIMYECKONM KOMIIETEHTHOCTBIO, NpEANOoNaraiomeil Hamuuue
OIIPEIEIICHHON COBOKYITHOCTU 3HAHUM;

- CaMOCTOSTENbHO OCBaUBaTh LICHHOCTH MUPOBOW U OT€YECTBEHHOM KYJIbTYPHI,

enaoemn:

- COBOKYIIHOCTbIO 3HaHHUI, 00€CHeuMBaIOUIMX IIMPOKYI JPYIULMIO M KYyJIbTYPHBIH
Kpyrosop,

- HaBbIKaMM TPOJYKTUBHOI'O JI€JIOBOIO OOLIEHHs C HPEACTABUTENSAMH Pa3IMYHBIX
KYJIBTYD,

- YBa)KCHHEM K KyJIbTYPHBIM LIEHHOCTSIM.

3. KparTkoe coep:kaHue M CUHUILIAHBI

OcHoBHbIE mpoOJIeMBbl Teopuu KyiabTypbl. KynbTyposnoruss kak Hayka. IIpobiema
IIPOUCXOXKACHUS U OlpeeneHus KyiabTypbl. CUCTEMa KYJNbTYpPbl, CTPYKTYpHas LIEIOCTHOCTh U
3aKOHOMEPHOCTH (PYHKIIMOHMPOBaHUA. Mozenu cucteMHoro noaxona. KynpTypa kak 3HaKoBO-
CHUMBOJIHMYECKasi cucreMa. JlMHaMuKa W THIIOJIOTH3AIUSA KyIbTyphl. IIpoGneMsl AMHAMUKU
KyJbTypbl. Tunosornsanus KynbTypbl. [IoHATHE COBPEMEHHON KyJNBTYPbl M POJIb POCCHUMCKON
KyJIBTYpHl B €€ JanbHeiimeM pa3Butuu. [lonmponnus MUpoBoi KylbTypsl. MUpP KYyJIbTYpHI U €€
KyJIbTypHbIE MHpBL. B3aumopneilcTBue KyJabTyp: OCOOCHHOCTb, B3aMMOCBS3b, JIUAJIOT.
JloMuHaAHTBI KyJIbTYpHOTO pa3sutus Poccun.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHBIX B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) - -
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHasi padora (CP): 1,11 40
By koHTpOJIS: 3a4eT / IK3aMeH 3auer
Bunsr yue6HOM paboThI B 3aueTHBIX B actpom.
eIMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 2,0 54
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexiuu (JIek) - -
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositeabHas padora (CP): 1,11 30
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«BpruncanTeIbHAsE MATEMATHKA B TEXHOJIOrun HaHomartepuaiaos» (b1.B./B.2.1)

1. Henab AUCHUILUIMHBI - HAYYUTh CTYJIEHTOB TEOPETUUYECKUM 3HAHUSM U MPAKTUYECKUM
YMEHMSIM U HaBBIKaM HCIIOJIb30BaHMSI COBPEMEHHBIX MaTEMaTUYECKUX METOAOB C IPUMEHEHUEM
nakera wmaremarudeckux nporpaMmMm MATLAB nns pemienns mmpokoro Kpyra 3aaad
BBIUMCIIUTEIBbHON MaTEMaTHKH.

2. B pe3yabraTe wu3y4YeHUs] IUCHUILUIMHBI OOy4YalOIIMiicd 1O mporpamMme
0akajaBpUaTa J0JIKEH:

Obnadamys cnepyrommumu o6mekynbTypHsiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnereHusmMm:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUMIUIMH, JUCHUIUIMH OO0IIenpo(ecCHOHaIbHOrO IMKIa B 00beME HEOOXOOUMOM B
npodecCHOHANbHOM  JESITETbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
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pa3paboTaHHBIX B HHMX IIOJXOJOB, METOJOB M pe3yJbTaTOB MaTeMAaTUYECKOIO aHalu3a Hu
MO/JICIIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIepuMeHTaIbHOTo rccienoBanus (OIMK-1);

- CIIOCOOHOCTBbIO IPHUMEHSTh HABBIKM HCIOJb30BaHUA (107 PYKOBOACTBOM) METOJIOB
MOJICIIUPOBAHMS, OIICHKH, IPOTHO3UPOBAHUSA W ONTUMHU3AIMH TEXHOJIOTUYECKUX IPOLECCOB U
CBOICTB HAHOMATEPUAJIOB, CTAHAAPTH3ALUH U cepTUHKAIK MaTepraoB U npoueccos ([1K-4).

3HAMb:

- (QU3UKO-XMMHYECKME U XHMMKO-TEXHOJOIMYECKHE 3aKOHOMEPHOCTH IPOTEKaHUs
IPOIIECCOB M3MEHEHHsI arperaTHOr0 COCTOSTHHS Mapo(ra3o)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IPOLIECCOB U OCHOBHBIX IIPOLIECCOB pa3eCHHUs] XUMUYECKON TEXHOIOTUH;

- METOABl M QJITOPUTMBI KOMIBIOTEPHOTO MOJCIUPOBAHHUS OCHOBHBIX IPOIECCOB
XMMHUYECKON TEXHOJIOIMU U TEXHOIOTHYECKUX CXEM XUMHUECKUX IIPOU3BOJICTB,;

- NPUHIMIB TPUMEHEHHUS] METOJOJIOTUM KOMITBIOTEPHOTO MOAETHPOBAHUS XHMHUKO-
TEXHOJIOTUYECKUX IPOLIECCOB MPU ABTOMATH3UPOBAHHOM IPOEKTHUPOBAHUU U KOMIBIOTEPHOM
yIpaBJIEHUN XUMHUECKUMH ITPOU3BOICTBAMH,

ymemy:

pemarh 3a7auyd KOMIBIOTEPHOTO MOJAEIHPOBAHMS IPOLECCOB Mapo(Ira30)-KUAKOCTHBIX
paBHOBecHii, abcopOLIMHU, TUCTUIUIALNY, PEKTU(PUKALUN U )KUJAKOCTHON SKCTPAKIINH;

MPUMEHATH TOJYYEHHBIE 3HAHUS TPH PEHICHUH NPAKTUYECKUX 337a4 KOMITBIOTEPHOTO
MOJICJIMPOBAHUSI OCHOBHBIX IIPOLIECCOB XHMHYECKOM TEXHOJOIMHU TEXHOJIOTHYECKUX CXEeM
XUMHYECKHX TPOU3BO/ICTB;

gnademsn:

- METOJlaMH NPHUMEHEHHUs CTaHAAPTHBIX MaKeToB MpukiIaaHbiXx mnporpamm (IIIII) u
nakeToB Mozenupyromux mnporpamm (IIMII) nnst mMonenupoBaHHMsT OCHOBHBIX IPOLIECCOB
XUMHYECKON TEXHOJIOTHH TEXHOJOTHUECKUX CXEM XUMHUYECKUX MTPOU3BOJICTB.

3. KpaTkoe coep:kaHue ¥ CHUIIAHBI

Beenenue. Ilenmn wn 3amaum  xypca. Kparkumii HMCTOPHYECKMH OYEpPK pPa3BUTHSA
OTEYECTBEHHOM M 3apyOeKHOW BBIUMCIUTENbHONU MaTeMaTUKkU. OCHOBHBIE 3Tallbl Pa3paboTKU U
peanu3anuy aaropuTMOB Ha KOMIIBIOTEpaXx.

Moayasb 1. BeraucnurensHas matematiuka. OCHOBHBIE 3Talbl: pa3paboTKa U pean3alus
aIropuTMOB Ha KommbloTepax. Cuctema kommbioTepHoil marematuku (CKM) MATLAB nns
peleHHs 3a1a4 BEIYMCIUTEIbHON MaTeMaTHKH.

Tema 1.1. Co3manue M-nporpaMmM u  OCHOBHble  omepatopsl  M-s3bika
nporpammupoBanust MATLAB. BapuanTs! ctpykTypsl nporpamm Ha MATLAB.

Opranusanus padouero crona DesktopLayout;

Ocnosubie oneparuu 8 CommandWindow;

OcHosHble oneparmu B Editor;

JIuHeltHO opraHU30BaHHAas MporpaMma (aJIropuT™);

BeTBiieHus ¢ OIHUM YCIIOBHEM, HECKOJBKHUMH YCIOBUSIMH, BIOXXEHHBIE, CO CITHCKOM
ycrowuii. if, switch; moruyeckue onepanuu and, or, not;

[{uKIIBI CO CUETYMKOM, C MPEIYCIOBUEM, C TIOCTYCIOBUEM, C NMPEPHIBAHUEM TIOJTHBIM U
IpepbIBAHUEM YAaCTMUYHBIM, C 33JaHHBIM IIaroM CYETYMKA, C OTJEJbHBIM OTCUETOM MTEpaLuii;
for, while, break, continue; ¢ BbI30BOM (QYHKIMIA; € JHAJOTOM C I[OJb30BaTejieM B
CommandWindow u B cienuanbHbIX JUAJIOTOBBIX OKHAX;

Tema 1.2 CranpapTHble U HecTaHIapTHble (QyHKuMH M-s3bIKa MPOrpaMMUPOBAHUS U
ocHoBHbIe pemaTenu (Solvers) MATLAB.

dynknuu ¢ rpagudeckuM BBIBOAOM pe3ynbTatos; plot, subplot, surf, mesh, polar;

DyHKIUH ¢ YUCIIOBBIM BBIBOZIOM pe3yibTaToB B CommandWindow;

OyHKIUY ¢ 3aITUCHIO PE3yIbTaTOB B (haii;

DyHKIUY, BIOXKEHHBIE B TJIaBHYIO ()YHKIIHIO;

OyHKIUH ¢ IEPEMEHHBIM YHCIIOM apryMEHTOB;

DyHKIUY, BBI3BIBAIOLIHE APYTYIO (DYHKIHIO, UMSI KOTOPOH MEpeaHo KaK apryMeHT;

Moayab 2. Bekropsl u matpuipl. CucteMa JTUHEWHBIX alreOpandecKux ypaBHEHHI
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(CJIAY).
Tema 2.1. OOparHas maTpuia. Y MHOXKEHUE MaTpPULI.
Omneparop inv;
Omneparopeistrcat, int2str, numa2str;
Omneparopsl length, min, max, mean, sort;
Omneparopsr dot, tril, triu, eye, zeros, ones, diag;
Omneparopsl rand, linspace, logspace, repmat;
Omneparopsi Size, det, trace, norm;
Tema 2.2. Metoa 'aycca. MeTo1 IpOCTBIX UTEpAIUIA.
Oneparopsi linsolve, rank, eig;
Tema 2.3. O0yCIOBICHHOCTD CUCTEMBI. UNCI0 00YCIOBICHHOCTH.
Omneparopsl cond, rcond,;
Moayabs 3. OOpaboTka pe3yabTaTOB H3MEPEHUS OJHOW BeIMYHMHBL. [IpubmmkeHue
byHKIIUN
Tema 3.1. Kputepuii CTbrofeHTa.
Omneparops! polyfit, polyval;
Tema 3.2. Annpokcumariusi.
Omneparoplsqcurvefit;
Tema 3.3. MUnTepnonsauus.
Omneparops! interpl, linear, spline, nearest;
Moayasb 4. UncieHHOE HHTErPUPOBAHUE
Tema 4.1. Metoas! IpsIMOYTOJIBHUKOB
Omneparopsl SUM, mean;
Tema 4.2. Metoas! Tpaneuuit
Oneparop trapz;
Tema 4.3. Merox Cumrncona
Omneparop quad, int;
Tema 4.4. Meton Hetotona-Koteca 8 nopsinka
Omneparop quads;
Monayasb 5. YpaBHEHHE C OJTHUM HEU3BECTHBIM
Tema 5.1. Meton aenenus nomnoiam
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeTon kacaTeIbHBIX
Omneparops! roots, poly, fzero;
Mopnyasb 6. Cucrema HETMHEWHBIX YPaBHEHUN
Tewma 6.1. Meton Hetotona-Padcona
Omneparopsr Solve, diff, subs;
Tema 6.2. Metoa npocThIX UTEPALIUN.
Omneparopsr simplify, collect, pretty;
Moayasb 7. OnHOMepHas ONTUMHU3AIIHS
Tema 7.1 MeTo1bl OTHOMEPHOW ONTUMU3AIIT
Omneparopsr fminbnd,;
Moayasb 8. MHOroMepHas ONTUMHU3ALMS
Tema 8.1 MeToabl MHOTOMEPHOW ONTUMHU3ALNU
Omneparopsr fminsearch, linprog, fmincon;
Moayas 9. luddepennmanbabie ypaBHEHUS
Tema 9.1 Metoas! pemenus tudpepeHaaIbHbIX YpaBHEHHH.
Omneparopsr dsolve, diff;
3akii0ueHue. 3aKIIIOUUTENbHAS JIEKIUS 10 OJBEICHUIO UTOTOB Kypca.
4. O06beM yueOHOM JUCUMIIJIMHBI

Bunast yueOHol paboThl B 3agerHbIX B akanem.
€IUHULIAX gacax
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O01masi TpyA0eMKOCTh JUCHUILIMHBI 110 Y4eOHOMY IJIAHY 3 108
AyYJAUTOPHBIE 3aHATHSI: 0,89 32
Jlexumu (Jlek) - -
ITpaktrueckue 3ansatus (113) 0,89 32
JlaboparopHbie pabOTHI - -
CamocrositesibHas padora (CP): 2,11 76
Bua koHTpOJIA: 3aUueT / IK3aMeH 3auer
Bunbr yueOHOM paboThI B 3auetHbIx B actpos.
eIMHUIIAX qacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 3 81
AyIUTOPHBIE 3aHIATHS: 0,89 24
Jlexmm (Jlek) - -
[TpakTuueckue 3arstus (I13) 0,89 24
JlaboparopHbie pabOTHI - -
CamocrositesbHasi padora (CP): 2,11 57
By koHTpOJIS: 3a4eT / IK3aMeH 3auer

AHHOTanus padoyeil NPorpaMMbl AU CUMUIIIMHBI
«JluckperHass MaTemaTuka B HaHomatepuajax» (b1.B./1B.2.2)

1. Heab AuCUMIIMHBI - (OPMUPOBAHHE Yy CTYACHTOB CHCTEMBI OCHOBHBIX IOHSTHIH,
UCMOJIb3YEMBbIX JJISl MOCTPOEHHs] BaKHEHIIMX MaTeMaTHMYeCKUX MOJEJeH, U MareMaTh4eCcKuX
METOJIOB JIJIsl ONIMCAHUS PA3JIMYHBIX ITPOLIECCOB.

2. B pe3yabraTe wu3y4YeHUs] MCHUILVIMHBI OO0y4YaloIIMiicd 1O mporpamme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTBIO MPUMEHATh 0a30Bbl€ 3HAHUSI MAaTEMAaTUYECKUX U €CTECTBEHHOHAYUYHBIX
JUCIUIUINH, JUCIHMIUIAH  00menpodecCHOHaIbHOrO0 IMKIa B 00BeMe HEoOXOIMMOM B
npoecCHOHATBHON  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MO/ICIIUPOBaHHMsI, TEOPETUIECKOTO U IKCIepUMeHTaIbHOro nccnenosanus (OITK-1);

- CIOCOOHOCTBIO MPUMEHSATh HABBIKU MCIOJIb30BaHMs (TOJ] PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NTPOTHO3UPOBAHUSA U ONTHMM3ALMU TEXHOJOTMYECKUX IPOLIECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3ALNH U cepTUUKauU MaTepraiioB u mporeccoB (ITK-4).

3HaMb:

- OCHOBHBIEC TOHATUS U METOJAbl JUCKPETHOM MaTeMaTHKH, MaTEeMaTHUYECKUX METOJI0B
peleHus MpohecCUOHABHBIX 3a/1a4;

ymemn:

- NPUMEHATh MaTeMaTHYeCKHE METOAbl NPU PELIeHUH TUIIOBBIX MPO(ecCHOHAIBHBIX
3azad.

enademsn:

- METOJaMHM MOCTPOCHHUSI MaTeMaTUYeCKOW MOJENU THUIOBBIX NMPOPECCHOHAIBHBIX 3a/1a4
Y COJEPIKATEIIbHON UHTEPIPETALMH TOJTYYEHHBIX PE3YJIBTATOB.

3. KpaTkoe coep:kaHue JUCHUTINHBI

Beenenue.

Ponp  nmuckperHoil mareMaTMKM TOpU  pa3pabOTKe M IKCIUIyaTalMd  XUMHKO-
TEXHOJIOTHYECKHUX CHCTEM.

DJIeMEeHThI TEOPUH MHOKECTB M aJiredpanyecKue CTPyKTyphbl.

BBenenue B TUCKpETHYIO0 MaTeMaTHKYy. Poiib AMCKpETHOI MaTeMaTUKH MpH pa3paboTKe U
AKCIUTyaTallM XUMHUKO-TEXHOJIOTUYECKUX CcHUCTEeM. MHOXKeCTBa, OTHOIIEHHS U (QYHKIUHU.
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3aaHrie MHOXKECTB M OCYIICCTBJICHHE omepanuid Haax HuUMH. CriocoObl 3amanus. Omnepanuu
00BbeTMHEHHUS, TIEPECCUEHUs], PAa3HOCTH, JOMOIHEHHUS U JEKapTOBa MPOU3BEICHNUA. AKCHOMATHKA
Teopur MHOKecTB. Anredpa Kantopa. MunnMuzamus npejactaBieHUd MHOXECTB. JluarpaMmbl
Diinepa-Benna. bunapasie otHomeHus. CrocoObl 3aiaHus OMHApHBIX OTHOIIEeHHN. CBOWCTBA
OuHapHbIX oTHOUIeHUH. Pa3ouennsa. OTHOLIEHNUS SKBUBAJICHTHOCTH U nopsiaka. IlpeacraBnenue
N-apHBIX OTHOWICHUN OMHApHBIMHU. AnreOpa oTHommeHui. OyHKIMH. NHBEKIHS, CIOPBEKIHS U
ouekumsi. AnreOpamdeckue CTpykTypbl. llomyrpynmel. Monouasl. ['pymmel. [loarpymimsrl.
[uknnueckue rpynnbl. [pynmel moactaHoBok. M3omopdusm rpymnm. CMexHBIE KITAacChl 10
noarpynne. Hopmanesuble penurenu. @Pakrop-rpynmnsl. Kospna: onpeneneHus, CBOWCTBA,
npumepsl. [oss.

yieMeHTbI Teopuu rpagdos.

I'padpl. 3amanme u xapakrepuctuku rpadoB. Buasl rpados. Iloarpadsl. Matpuiist
CMEKHOCTH M HWHUUJEHTHOCTH. CreneHu BepuinH. Mapupytsl Llenu. I[{uknsl. Pacctosinue
MeXIy BepmnHamu. Juamerp u paguyc rpada. YHapHbIEe 1 OMHApHBIE ONepanuu Haja rpadamu.
Hononuenue rpada. Ynanenue u jao0aBieHHWE BEpPIIMH. YOalleHWe W jJo0aBieHue pedep.
Oroxnectienne BepmuH. Pacmerenne BepmwH. OObenuHenue rpados. [lepeceuenue
rpadoB. KoMmroHeHThl cBs3HOCTH. Moctbl. BepmmnHas u pebepHas cBs3HOCTb. CBSA3HOCTb
OpPUECHTHUPOBAHHBIX TI'padoB. AJTOPUTM BBIYHCICHUS CBS3HOCTU. BHYTpEHHSS yCTOWYHBOCTD.
Bepummnnoe yncno HezaBucuMocTu. PeGepHoe uncino HezaBucuMocTH. BepimaHoe u pedbepHoe
nokpeiTie rpada. BremmHss ycroluymBocTh. BepmmHHOE 1 pebepHOE YHCIO BHEIIHEH
ycronuuBocTu. [{ukiel u paszpesbl. DiniepoBsl LUKIBL ['aMmIbTOHOBBI 1UKIbL. [TnanapHoCTh M
ykiazgka rpagos. ['panu mmockoro rpada. Packpacka rpados. Xpomaruueckoe yucio. ['umnoresa
yeTblpex Kpacok. JlepeBbsa. Ompenenenus. CsoiictBa. Teopema Koamu. dynpameHrtanbHas
cuctema 1MKiI0B. OCTOB HAaMMEHBIIETO Beca. YIOpsIOUYEHHbIE JAepeBbsi. buHapHble nepeBbs.
JlepeBbs cOpTUPOBKU. AJITOPUTM IIOMCKA B 1€PEBE COPTUPOBKH.

ByJaeBsl pyHKIMU.

Anre6pa noruku. byness! pynkuuu. CrnocoOsl 3aganus. byneBsl QyHKIMM OHOM U ABYX
NEePEMEHHbIX M uX cBoiictBa. Dopmynsl OyneBoil anreOpbsl. OCHOBHBIE 3aKOHBI OYJIEBOM
anreOpbl.  OkBHUBaJeHTHOCTh  (opmyn.  Ilpunnun  aBoiictBeHHocTu.  CoBeplIEHHBIE
JU3BIOHKTUBHBIE W  COBEPIICHHbIE KOHBIOHKTUBHbIE HOpMajbHble (QopMbl. Cuctemsl
3JIEMEHTapHBIX OyieBbIX QyHKIMH. DYyHKINOHAIBHO MOJHBIE CUCTEMBbI AIEMEHTAPHBIX OYJIEBBIX
¢yuknuii. Ilpumepsl (QyHKIMOHANBHO MOJHBIX 0Oa3ucoB. BakHeline 3aMKHYTbIE KIIacChl.
Teopema 0 (QyHKUMOHAIBHOM mMosHOTE. MuHuUMM3anus OyneBbix ¢yHkuuid. CokpalleHHas,
TynukoBass U MuHUMaibHasg Qopmbl. Kaptel Kapno. Merox coderaHus MHIEKCOB U METOJ
Kyaiina. MuUHHMU3a11s1 KOHBIOHKTUBHBIX HOPMaNbHBIX (hopM. O030p MPHUIIOKEHUH TUCKPETHON
MaTE€MaTUKH. Pa3pabotka 3¢ dexTuBHOrO MaTeMaTH4eCKOro, IIPOTrPaMMHOT O,
UHPOPMALIMOHHOTO M TEXHHYECKOro O0ecleYeHUss Ha OCHOBE METOAO0B JUCKPETHOU
MaTeMaTHUKH.

Hcuynciaenne BbICKa3bIBAHUI.

BBenenue B Maremarnueckyro JIOTUKY. KpaTkue cBeneHHsI U3 HCTOPUU MATEMAaTHYECKOU
goruku. Ponb MaremMaTHdyeckod JIOTMKM TMpU  pa3paboTKe M AKCIUTyaTalMM XHMHKO-
TEXHOJIOTHYECKUX cucTeM. PopManbHble akcuoMaruyeckue cucteMmbl. CHMBOIIBI, BBIPaKEHUS,
dopmybl, akcuomsl. [IpaBuiio BbIBOJa, HEMOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka
BbICKa3biBaHMid. Jlornueckuit BoiBojA. Akcuombl. [IpaBuio modus ponens. Teopema AeAyKIIUH
npaBwio  cwuiorusma. [lonHoTa UM HENPOTMBOPEUMBOCTH.  HeE3aBHCHMOCTH — aKCHOM.
Paspemmmmoctes Teopuu. [lpyrue akcumomMarmsanuu. IIpoBepka BBIBOOMMOCTH € ITOMOIIBIO
UCTUHHOCTHBIX Tabmun. CexBeHuuu ['ennena. Monens mMupoB Kpunke. Metoa pesosnonuit
Pobuncona. Meton knay3 Bonra. O0patsblii MeToq MacioBa (61aronpusTHeIX HA0OPOB).

Hcuncienne npequKkaToB U HeYeTKasi JJOTHKa.

Jlornka mpeaukaToB. ABTOMaTH3alUsl JIOTUYECKOTo BbIBOAa. IlepemenHble, pyHKINH,
TEpPMBbI, TpeIuKaThl, KBAHTOPHI, (opmyiasl. O6macTe neiictBus kBaHTOpa. CBOOOAHBIE U
CBs3aHHbIE NepeMeHHble. VIHTepnpeTaliy, paBHOCHIBHOCTh. Pacro3HaBanue 00111€3HaYMMOCTH.
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[TpobGnema pazpemuMoCcTH. AKCHOMBI U TpaBWJIa BBIBOJIA MCUWCICHUS MPEauKaTtoB. Teopema
Jenykuuu. HenpoTuBopeuMBOCTP M IOJIHOTA. DBbIHECEHHME KBAHTOPOB U IpeABapeHHas
HOopManbHast ¢opma. CKylneMOBCKHE CTaHIapTHbIE (GOpMbl. DpOpPaHOBCKUI YHUBEPCYM U
Teopema DpOpana. [logcranoBka u yHudukamus. Metoa pe3oironuil u ero noaHora. Crpateruu
Merona pesonmtouuid. Ju3bproHKTHL XopHa. lIpuHIUMO JIOrMYEecKOro MporpaMMHUpPOBAHUS.
Heuerxkne muoxectBa. Hewerkas noruka. IlosBnenue u cyrep HedeTkocTd. Dopmanusanus
HeyeTKoCTH. DyHKIMA NpUHAMIEKHOCTH. JIMHrBHCTMYecKkass mnepeMeHHas. Onepanuu Hax
HEUETKUMH MHOXecTBamu. HeueTkas apudmeruka. Meronbl nedaszsudpukanun. Hederkue
oTHoweHus. CTaHAapTHbIE HedeTkue Jsorudeckue onepauuu. Hedetknii BbiBOA. CreneHu
VUCTUHHOCTH U CTEIICHU YBEPEHHOCTU. HedeTknii aHamor MeToaa pe30ItoLuii.

Koneunslie aBToMaThbl, MaliuHbl Thropunra-Ilocra, cj105kHOCTH BbIYMCJIEHHH.

DneMeHTHl Teopur aBTOMATOB. IloHSATHE aBTOMAaTHOTO Mpeodpa3zoBaHust HHPOPMALUU H
KOHe4yHoro aBromara. CriocoOsl 3a/1anusi aBToMaTtoB. ABTomMatsl Munu u Mypa. [IporpamMmmMuas u
anmnaparHas peaju3alys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMHHUMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuzanus MOHIATHS aIropuTMa U (HopMajabHble MOJEIU aJrOPUTMOB.
Mamuna TeropuHra: onpezeneHus, cBoicTBa, rpadsl nepexonos. Mammuna [locra. IIporpamMmer
st mamuH.  [Ipobrmema  pacmoszHaBanusa. IIpoGnema  ocTaHOBKH.  ANTOPUTMHYECKU
Hepaspeummmble podseMbl. CIOXKHOCTh alIropuTMOB. Mepel cioXkHOCTU. BpemeHHas u
€MKOCTHAsl CII0)KHOCTb. ACHMIITOTUYECKAs! CIIOKHOCTb, IMOPSAOK CIIOXKHOCTH, CJIOKHOCTh B
CpeIHEM M B Xyaulem ciydae. TpynHopaspeunmble 3a1aud. HeperepMuHuUpoBaHHAs MallldHa
Teropunra. Kmaccet P u NP. NP-monspie 3amaun. NP-monHoTa mpo0ieMbl BBIIOJHUMOCTH
(dopMy1n oruku BbIcKa3biBaHui. O030p MpHIIOKEHUH MaTeMmartudyeckol Jioruku. HanpasneHus
WCIIONIb30BaHUs ammapaTa MaTeMaTHMYeCKON JIOTUKU B 3a/adaxX MPaKTUYECKOW WH(GOPMATUKU.
Crnemuduranus ©  BepuUKaUs  OPOrPaMMHO-ANIAPATHBIX ~ MPOEKTOB,  JIOTHYECKOE
POrpaMMHUPOBaHUE, TOCTPOCHUE OHTOJIOTUH, SI3bIKU OOIICHUS WHTEIJIEKTYalbHBIX areHTOB.

4. O0beM y4eOHOMH JUCIHIJIMHBI

Buner yue6HOM paboThI B 3aueTHBIX B akagewm.
SIMHHIIAX yacax
O01mas TpyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3 108
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexumn (Jlek) - -
[TpakTuueckue 3anstus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 2,11 76
Buj koHTpOJIS: 3a4eT / IK3aMeH 3auer
Bunpsl yaeOHOM paboThI B 3agerHbIX B actpon.
SIMHAIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexiuu (JIek) - -
[Tpaktuyeckue 3anstus (I13) 0,89 24
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 2,11 57
Buj koHTpOJISA: 3a4eT / IK3aMeH 3auer
AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«Du3znyeckasi xumusi HaHomarepuanon» (b1.B.[1B.3.1)
1. Heap JMCHUNJMHBI - OBJAJCTh 3HAHUSIMH OO0 OCHOBHBIX KHHETHYECKHX

3aKOHOMCPHOCTAX  MPOTCKAaHUA XUMHUYCCKUX TIPOLCCCOB,

MyTAX

BBIABJICHUA MCTOHOB,
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NO3BOJISIOIINX YCTaHABIMBATE MIPUPOY CKOPOCTh-ONPENEIIAIOMEH CTaluu U JI€1aTh BBIBOJBI O
BO3MOXKHOM MEXaHH3Me PEaKIUU, IOHUMATh POJIb KaTallu3a sl XUMUYECKON TEXHOJIOTHH.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
O0axkajaBpuaTa J0JIKEH

Obnaoams cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHbIX
JUCIUIUIAH, JUCIHIUIAH 00menpodecCHOHAaTBHOTO IMKIa B 00BbEMe, HEOOXOIUMOM IS
npopeCCUOHATBHON ~ JIeATEIbHOCTH,  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOLIMX  Hayk,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MaTEeMaTHYECKOTO aHalu3a u
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepUMeHTaNbHOro nccienoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOOB HCCIICJOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAHMs CBOWCTB HAaHOMATEpUAIOB M HAHOCUCTEM HEOPraHMYECKOM M OpraHn4ecKoi
IOPUPOIBI, B TBEPJIOM, KUAKOM, T'eJIe00pa3HOM, adpO30JbHOM COCTOSIHUH, BKIIIOYasi HAHOTUICHKH
Y HaHOCTPYKTYPUPOBAaHHbIE MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHULIB] pa3ziena (a3, a Takxke
(U3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX MK ¢ ux yuactuem (OIIK-3);

- CHOCOOHOCTBIO NPUMEHSTh HAaBBIKM HCIIOJIB30BAaHUS TEXHUYECKUX CPEICTB JUIS
U3MEPEHUs M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJIOTWYECKHX IPOIECCOB IMONyYCHHS U
CBOWCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHUL, (YIJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u naenuii u3 uux (I1K-7);

3HAMb:

- OCHOBHBIEC KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIIHIA;

- TEOPUHM XUMHUUECKON KMHETHKH, IIyTH TEOPETUYECKOTO pacyeTa CKOpOCTel XUMUYECKUX
pEaKIyii ¥ OrpaHUYEHUS B IPUMEHUMOCTH PAaCUETHBIX METO/IOB;

- OCHOBBI TEOpPHM (POTOXMMHUYECKMX M LENHBIX peaKkIMi, peakuuil B pacTBOpax.
0COOEHHOCTH MX CTQAMHHOTO MPOTEKAHUS U YCIOBHSI OCYIIECTBICHUS;

- OCHOBHBIE Y€pThl I'OMOTE€HHOI'O M TE€TE€POr€HHOro KaTajn3a, NMPUYMHBl YCKOPEHUS
XUMHYECKOTO TPOIIecca B MPUCYTCTBUU KaTaIN3aTOPa;

ymemy:

- TPUMEHSTH TEOPETHYECKUE 3HAHUS W HIKCIEPUMEHTAIbHBIE METOMbl HCCIEIOBAHHS
¢u3nyeckoil XUMHMM ISl PEIICHUS BOIPOCOB, BO3HHUKAIOMIMX IPU H3YYEHUM KHHETUKH
XAMHYECKHUX PEAKIUH;

- HaXOAUTh CKOPOCTh U YCTAaHABIMBATh MOPSAJOK XMMUYECKON peaKiuH;

- TMPOBOJUTH AHAIM3 W KPUTUYECKH OICHUBATH IOJyYCHHBIE HKCIEPUMEHTAIbHbIC
JTaHHbIe, 0000I11aTh U JeaTh 000CHOBAaHHBIE BHIBO/IBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

enadems.:

- 3HaHUSAMHM OCHOBHBIX 3aKOHOB XMMMUYECKOW KMHETHUKH, BIUSHUS Pa3IMYHbIX (DaKTOpPOB
(TemmepaTypbl, JaBJIEHUS, KATAIM3aTOpa) Ha CKOPOCTh XUMHUYECKOW PEAKIIHH.

- KOMIUIEKCOM METOJIOB OIpE/ETICHUs MOPsIKa U CKOPOCTH PEAKIMHU; MOIAXOAaMH JUIs
YCTAHOBJICHHSI TUMHUTUPYIOIIEH CTaNH U MEXaHU3Ma U3ydaeMON XUMUYIECKOI PEaKIIHH.

3. KpaTkoe coep:kaHue M CHUIINHBI

Xumnyeckasi KHHeTHKAa. CKOPOCTh XHMMHYECKOM pEaKIHH, KOHCTaHTa CKOPOCTH,
HOPSIOK U MOJIEKYJISIPHOCTh peakiuu. KuHernka HeoOpaTumblX peakuuil 1-ro, 2-ro, 3-ro u
Hys’eBoro mnopsakoB. JuddepeHnnanbHbie U WHTETpaIbHBIE METOMBI OINMpPEISIICHHUsS TOpSIKa
peakuuu. CioxHble peakiuu. [IpuHIMIT HE3aBUCHMMOTO NMPOTEKAaHUS JIEMEHTApHBIX pPEeaKIuil.
OOpatuMble, TmMapajulelbHBIE W IOCIEAOBaTEeNbHBIE peaknuu 1-ro  mopsaka. [lpuHImwm
JUMUTHUPYIOIIEH CTalH MOCIeI0BaTeIbHON XUMUYECKOH peakiiui. MeTo ] KBa3uCTallMOHAPHBIX
KOHIIGHTpanuii, 00JacTh TpUMEHEHHs. BrusHHe TeMreparypsl Ha CKOPOCTh PpEaKIHH,
npubimkennoe mnpaswio Baur-I'opda. VYpaBHenue Appenuyca, auddepeHuuanbHas u
MHTETpalIbHbIE (OPMBI YpaBHEHHUS. DKCIIOHEHIIMANIbHAsA (popma ypaBHEHUS AppeHnyca. DHEeprus
aKTUBAIMU U NPEIIKCIIOHEHIINATBHBI MHOXKUTEb.
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Teopun XuMHUYECKONM KMHETHKU: TEOPHUS aKTUBHBIX COYJApPEHUN U TEOPHUs MEPEXOTHOIO
cocrossHust TIIC (akTuBUpoBaHHOro Komiuiekca). OcHoBHble mnosoxeHuss TAC, MexaHusm
akTuBalMu MoJiekyn. KoHcTaHTa cKopocTH OMMONEKyNIspHON peakiuu. Pu3nyecKuid CMBbICIT
IPEIIKCIIOHEHIIMAIBHOTO MHOXUTEN M 3HEPIMM aKTUBAllMM B paMKax TEOPUU AKTHBHBIX
coyaapenuii. Crepuueckuii pakTop, HEOOXOIUMOCTh €0 BBEACHHS B KHHETUYECKOE YpaBHEHHE
peakuuu. JlocToMHCTBAa M HENOCTaTKM TEOPUM AaKTUBHBIX coynapeHuid. MexaHnusm
MOHOMOJIEKYJISIpHbIX Ta3oBeiX peakiuid B pamkax TAC. Cxema Jlunmemana. Teopus
nepexogHoro cocrosinusi  (aktuBupoBaHHOro komruiekca)(TIIC wunmu  TAK). OcHoBHble
nonoxenus TIIC, kuHeTnueckas cxema peakuuu. AKTUBUPOBAHHBINA KOMIUIEKC U €ro CBOMCTBA.
[ToBepxHOCTh TOTEHIMATBHON »Hepruu. KoopamnHara peakuuu, npoduiab MyTH peaxiuH,
SHEPrus aKTUBAIUU. OHTAIBNNSA u SHTPOIHUS aKTHUBAIUU. HcronkoBanue
NPEIPKCIIOHEHIINAIBHOTO MHOXKHTENS M CTEPUYECKOro (hakTopa B paMKax TEOPUHU MEPEXOTHOTO
COCTOSIHMS. JJOCTOMHCTBA U HEAOCTATKH TEOPHUH.

@DOTOXMMHUYECKHE pEeaKIUHU. XHUMHYecKHe M (HOTOPU3UYECKHE CTaJWu, BTOPUYHBIE
npouecchl. Kuneruka ¢oroxumuyeckux peakuuid. CeHCUOMIM3UPOBAaHHBIE (POTOXUMUYECKUE
peakuuu. llemHble peakiuM, MEXaHU3MBI 3apOXKACHUS, PAa3BUTHUA H OOpbIBA  LEMH.
Hepa3zBeTBiieHHbIE U pa3BETBICHHBIEC LIEIHbIE PEAKIUU. BeposTHOCTHASI TeOpHs pa3BETBICHHBIX
peakuuii. IlpenenbHbpie sABJIEHHMS B LENHBIX pPEAKUUAX, HWKHUM W BEPXHUU IpEIesbl
BocruiaMeHeHusl. . OCOOEHHOCTH MPOTEKaHUs XUMUYECKUX peakiuii B pacTBopax. KieTouHblit
s dexT. Kunernueckas cxema nmpoTeKaHusi OMMOJIEKYIIIpHON peakuuu B pactBope. [lpenensabie
Cllydau TpOTEeKaHUs peakiuuu. beictpeie  (qud@dy3MOHHO-KOHTPOIUPYEMBIE)  pEaKIUH,
T y3MOHHBIN Tpenen KOHCTaHThI CKOPOCTH peaknuu. YpaBHeHHe bpencrema-breppyma.
KuneTnka MOHHBIX peakuuii B pacTBopax. BiMsHMEe HMOHHOI CHUJIBI pacTBOpa Ha CKOpPOCTh
peakuuii ¢ yyactueM HOHOB. MakpokuHeruka. Ponbp nuddys3un B KUHETHKE IeTepOreHHbIX
peakiuii. Paznuunble pexxuMbl TPOTEKaHUs peakuil (BHEIIHAS KUHETUYEeCKask 00J1acTh; 001acTh
BHEIITHEW U BHyTpeHHEH nuddy3un).

Karamm3. ['omoreHHwlii u rereporeHHbli kaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuuil. BiausHue karamuzaropa Ha TEpMOJMHAMUYECKUE U KUHETHUYECKUE
napameTpbl peakiiuy. CelIeKTUBHOCTh KaTallu3aTopa, KaTaJuTUYeCKas aKTUBHOCTh. | OMOTeHHbIN
katanu3. CIuTHBIA U pa3fesbHbI MEXAaHHU3Mbl KaTaJMTUYECKOrO JIEHCTBUS. DHEpPreTuyecKue
JMarpaMMbl  B3aUMOJIEMCTBUSL peareHTOB ¢ KaTtaiau3aTopoM. OOmuil u  cnenuduyueckuii
KHCJIOTHO-OCHOBHOM KaTaJus. Karanms KOMILJIEKCaMU MEPEXOAHBIX METAJIJIOB.
@®epMeHTaTUBHBIM KaTanu3. ['ereporeHHsli Karanu3. THUIBI TeTEpOreHHBIX KaTalu3aTOpOB.
3aKoH JACUCTBYIOMIMX MOBepXHOCTeH. KiHeTnka reteporeHHbIxX peakiuii. Teopun katanmsa.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTopHble paboThI - -
CamocrositesbHas padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)
Bunbt yueOHOM paboThI B 3aueTHBIX B actpoH.
SAMHUIIAX yacax
O0mas TpPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AyYIUTOPHBbIE 3aHATHSL: 1,78 64
Jlexmmm (Jlek) 0,89 24
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[Tpaktuueckue 3aastus (I13) 0,89 24

JlaGopaTopHbie pabOThI

CamocrositesbHas padora (CP): 2,22 60

Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(27)

AHHoOTauus padoyeii nporpaMMsbl JTMCHUTLIMHBI
«DU3UKO-XMMHUYECKHe METOAbl AHATU3a B XMMHYeCKOH TEeXHOJOTHM HAHOMATEPHAJIOB»
(b1.B.1B.3.2)

1. Heap aucuunIuHbl - npuoOpeTeHrne 00y4aroIUMUCs 3HaHUI 0 OCHOBHBIM TpYIIIaM
METOI0B XMMHYECKOT0 aHalu3a, HauOoyiee IIMPOKO MPUMEHSIEMBIX B MPOMBIIUICHHOCTH M
HCCJIEIOBATENIBCKOM paboTe, a TakKe KOMIIETEHIIUH, HeOOXOIMMBIX XUMHUKAM-TEXHOJIOraM BCeX
CHEUAJIbHOCTEN JUIsl pEIlIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIN3a.

2. B pe3yabraTre wu3y4YeHHs UCHUIUVIMHBI oOyYaluiics 10 mporpaMmme
O0axkajaBpuaTa J0JIKEH

Obnadamys cnepyrommumu o0mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (1K) komnereHmsIMH:

- CIMIOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUSA MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCIHIUIMH 00menpo(ecCHOHAIFHOr0 IMKIa B 00beMe, HEOOXOIUMOM IS
npoecCHOHANBHOM  NIEeATENbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOUIMX  HAyK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M PE3yJbTaTOB MaTEMaTHUYECKOrO aHajau3a MU
MOJICTTMPOBAHHMS, TEOPETUIECKOTO M SKCIepUMeHTanbHOro uccieaoBanus (OITK-1);

- CIIOCOOHOCTBIO TIPUMEHSATH OCHOBBI METOAOB HCCIICOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAHUSI CBOWCTB HAaHOMATEPHUAJIOB W HAHOCHUCTEM HEOPraHHMYECKOW M OpraHu4ecKou
IPUPOJIbI, B TBEPAOM, KUAKOM, T€JI€00pa3HOM, a3p0O30JIbHOM COCTOSIHUU, BKJIIOYAsk HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBaHHbBIC MMOKPBITHS, BHYTPEHHUE U BHEUTHUE TPAaHUIIBI pa3zena (a3, a Takxke
(U3HMYECKUX U XUMUYECCKUX MPOLIECCOB B HUX MK ¢ ux yuactuem (OI1K-3);

- CIIOCOOHOCTBIO TMPUMEHSATh HAaBBIKM HCIIOJIB30BAHUS TEXHHUUYECKUX CPEACTB IS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX apaMeTPOB TEXHOJOTMYECKUX IPOLIECCOB MOIYYEHHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHUL, (YIJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u nnaenuii u3 aux (IK-7);

3Hamy:

- TEOPETHYECKHE OCHOBBI (PU3UKO-XUMHUYECKHX MeTo/10B aHanmu3a (DXMA);

- mpouecchl HOpMUPOBAHUS AaHATUTUYECKOTO CUTHAA B pa3NudHbIX DXMA;

- pacCMOTpeHHE MPUHIIMIIOB U3MEPEHUI B CTaHAApTHBIX Mpudopax;

- ocHOBBI MeTposiorun @XMA B cootBeTcTBUHU ¢ pekoMeHaanusimMu MIOITAK;

ymemy:

- NPUMEHATh MPUOOPETEHHBbIE TEOPETHUECKHUE 3HAHUSA M MPAKTUYECKHE HAaBBIKU B
npohecCuOHANBHOM NeATENbHOCTH JUIsl pEIIeHNs KOHKPETHBIX XUMUKO-aHAIMTUYECKHUX 33]1a4;

gnademn:

- Meroponoruen @XMA, MHUPOKO HCHIOIB3YEMBIX B COBPEMEHHOM aHAJIUTUYECKOMN
MIPAKTHKE;

- CHUCTEeMOM BBIOOpa METO/1a KaueCTBEHHOT0 U KOJIMYECTBEHHOT0 XUMUYECKOI0 aHAJIN3a;

- OLIEHKO} BO3MOYKHOCTEN METO/1a AaHAIN3a;

- OCHOBHBIMHU CIIOCOOAMH METPOJIOTMYECKON 00pabOTKH Pe3yabTaTOB KOJUYECTBEHHOTO
XMMHUYECKOTO aHaJIM3a.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Oo6mas xapakrepuctika @XMA. OCHOBHBIE MCTOYHUKHU IOTPEIIHOCTEH pe3ysIbTaToB
aHaJiM3a U crnocoObl ux oueHkH. OlLeHka mpenena oOHapyKEeHUs ¢ UCIOJIb30BaHUEM (HOPMYIIbI
Kaiizepa n cTaHIapTHOTO OTKJIOHEHHs] MUHUMAJIBHOTO AeTekTupyemoro currana rno MIOITAK.
JlunelHBI aWama3oH ompenenseMblx KoHIeHTpanuid. CraHmapTHble 00pasbl  CcOCTaBa.
OCHOBHBIE AHATUTHKOMETPOJIOTUYECKUE XAPAKTEePUCTUKH METOJIOB M Ppe3yJbTaTOB aHalu3a,
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CrocoObl MX OIICHKH: Tpenesl oOHapy>KeHHs, KOd(DPHUIMEHT UyBCTBHTEIBHOCTH, TPAHHUIIBI
JMana30HOB OIPENEISIEMBIX COJEP)KaHUMN, CENEKTUBHOCTb, MPELU3UOHHOCTD, MPaBUIBHOCTD,
9KCIPECCHOCTb. MeToabl Mpo60ooTOopa, pa3ieneHus U KOHLEHTPUPOBAHUS BEILIECTB.

Metononorus ®XMA. IIpuempl KOJIMYECTBEHHBIX N3MEPEHHUI (METO I'pagynpOBOYHON
3aBHCUMOCTH,. BHEIIHEr0 M BHYTPEHHEro CTaHAapTa, MeToJ 100aBOK). AHAJIUTHYECKUE U
METPOJIOTHYECKUE XAPAKTEPUCTUKU PA3IHUYHBIX HHCTPYMEHTAIBHBIX MeTon0B. Ilonstme 00
arrecToBaHHOH Metoauke. IIpobinemsbl BeiOOpa Merona aHanu3a. OOOOILEHHBIE CBEIEHHS O
I'OCT P CO 5725 (2002).

HanocucreMbl M HaHOMaTepuanbl B XMMHMYECKOM aHainuse. Hanorexnosmoruum B
ONITUYECKHUX, ITbE30KBAPLIEBBIX CEHCOPAX U 30JIb-T€Jb METO/IE€. ATOMHO-CUJIOBAs], CKAHUPYIOIAs
TyHHEJIbHAS, KOH(OKaJIbHasI MUKPOCKOIIHS, yCUJICHHAs! IIOBEPXHOCTBIO KP-
@ypbecnekTpockonust; CympamonekyisapHas xumus: SIMP-cnekrpockonust (camoauddysus),
UK -Dypbe-cneKTpocKomusi, PEHTTeHOBCKas audpakimus ©W T. 1O. ) BzaumocBssb
HAaHOMATEPHAJIOB U CHUCTEM C OOJACTSAMH JIEATEIbHOCTH 4YelOBeKa (XMMUYeCKas TEXHOJIOTHS,
MmeauuuHa) [IpuMeHneHre HaHOCHCTEM /7S 33/1a4 AHATMTUYECKON XUMHUM U (PU3UKO-XUMUYECKUX
MeTofoB aHanu3a. [lpeamocsuiku ucmonb3oBaHus. OOmIas XapakTepUCTUKA CHEKTPaTbHBIX
MeTo0B aHaiu3a. Kiaccupukanus cHekTpaslbHBIX METOAOB aHanu3a. llodydyeHue XMMHKO-
aHAJIMTUYECKOW MHQOpMALlMM TpU B3aUMOJEHCTBUU JIEKTPOMArHUTHOTO M3JIY4YEHHS C
BEIIECTBOM. ATOMHAasi U MOJIEKYJSpHAs CHEKTPOCKONHUA. AOCOPOLMOHHBIE UM 3MHCCHOHHBIE
METO/Ibl aHAJIM3A.

ATOMHO-DMHMCCHOHHBIA CIIEKTPaJbHBI aHaIu3. TEOpeTHYEeCKHEe OCHOBBI AaTOMHO-
SMUCCHOHHOTO CIEKTPaJIbHOIO aHainu3a. VcrouHuku BO30yxaeHUs cHekTpoB. KauecTBeHHas
XapaKTepUCTHKA AaHAIUTUYECKOrO0 CUTHaja. VIHTEHCHMBHOCTH CIIEKTpalbHBIX JIMHUN Kak Mepa
CoJiepKaHusl 3JieMeHTa B mpodOe. DakTophl, BIUSIOLUIME HA HWHTEHCHUBHOCTh CHEKTPaJIbHBIX
muHud. CrekTpaibHble HpUOOPHl M CIIOCOOBI  PEruCTpalMM  CIEKTpa. paciiuppoBKa
OMHCCHOHHBIX CIEKTPOB M HWACHTU(UKAIMS JJIEMEHTOB 10 HX CHEKTpaM. ATOMHO-
SMHUCCHOHHBIN aHAIN3 ¢ MHAYKTUBHO CBsI3aHHOW Iuta3mMoi. KommdecTBeHHBIN aHanu3. ATOMHO-
OMHCCHOHHAs (QoTOMeTpusi IUIaMeHd. [a30Bble IuTaMeHa KakK BUABI HU3KOTEMIIEPATypHOU
wia3mbl. biok-cxema miameHHoro ¢oromerpa. Bo3MOXXHOCTH MeTOAa M €ro OrpaHUuYEHHs.
AHUOHHBIN M KaTHOHHBIN 3¢ dekThl. O0IacTh NPUMEHEHUS.

AToMHO-abcopOuMoHHass — cnekTpoMerpusa. OOmas  XxapakTepucTMKa MeEToAa |
aHaJIMTUYEeCKoro curHana. [lorjoieHne 3IEKTPOMAarHUTHOTO U3JIy4YE€HHS CBOOOJHBIMU
atomamu. biok-cxema mnpuGopa. McTouHMKH MOHOXpOMaTH4ecKoro uziaydeHus. CrocoObl
aToMu3anuu npoosl. CpaBHEHUE aHATUTUUYECKUX XapaKTEPUCTHK METO/I0B aTOMHOW abcopOuuun
Y aTOMHOM dMHUCCHUH.

AHanmuTHyeckas MOJEKYJSIpHAs CHEKTPOCKONMUSA. MeTOo[bl ONTUYECKONM MOJIEKYJISIPHOMN
CIIEKTPOCKONUH. XapaKTePUCTHKA aHAIUTUYECKOr0 CUrHazia. [loriomenne 31eKTpOMarHuTHOTO
U3JIy4EHUs] MOJIEKYJIaMH. DIJIEKTPOHHbBIE NMEPEXOJbl M CIEKTPbI MOIJIOMIEHUS MOJEKYJ. 3aKOH
Bbyrepa-Jlam6epTa-bepa. Monspuslit koapduureHT nornomenus. CrnekrpopoToMeTpudeckuii u
¢dortomerpuueckuii ananu3. OnTUMH3aLMS YCIOBUM aHATUTHUUECKUX omnpeaeneHuil. OTKIOHEHUs
ot 3akoHa byrepa-JlamOepra-bepa. Anmaparypa ais ciekTpo- U GOTOMETPUUECKHX U3MEPEHUI.
TouHocTh pe3ynbraToB (oTOMETpUuecKux omnpeaeneHuil. uddepenuunanbuas goromeTpus.
Mertoab! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHHUS.

Onyopumerpuuecknii aHanm3. [lpupona aHanmuTHUecKoro curHaiga (GIyopecleHIud U
¢dochopecriennnn. KBaHTOBBIH UM SHEpreTHdeckuid BbIXOAbl. aKTOphl, BIMAIOIIME Ha
WHTEHCUBHOCTh  (uiyopeclieHIMH. TemmeparypHoe U  KOHLEHTPAllMOHHOE  TYIIEHHE
¢bnyopecueHIMH. 3epKajlbHAs CUMMETPHS CIEKTPOB IOIJIOUICHUS M HUCIYCKaHHs (IpaBUIIO
JleBmmHa). 3akoH BaBunoBa. Cxema ¢uiyopuMeTprueckux usmepeHuil. Beibop nepBuuHOro u
BTOPUYHOTO CBETO(UIBTPOB. I'palynpoBOUHas 3aBUCMOCTb U KOJTIMYECTBEHHBIHN aHAIIN3.

TypOunumerpuueckuii U HedemoMeTpuueckuii Metoasl aHaiu3a. PaccesHue cBeta
JUCHEpCHBIMU  cucTeMamu. CBS3b ONTHYECKOM IUIOTHOCTH JIUCHEPCHOM CHUCTEMBI €
KOHIIGHTpanuen omnpezaensemoro Bemiectsa. Koaddunment myrHocTu cuctemsl. TeopeTndeckue
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OCHOBBI TYpOUANMETpUH U HedenomeTpun. Y paBHeHue Panes. CpaBHUTENbHAS XapaKTepUCTHKA
AQHAJIMTUYECKUX CUTHAJIOB B TypOUIUMETpHUH U HedenomeTpun. TpedoBaHus, MPeabsIBIsIEMbIC K
HCIIOJIb3YEMBIM aHAIUTUYECKUM PEAKLIMSIM.

OOmiast XxapakTepuCTHKa AIEKTPOXMMUYECKHX METOJIOB aHalM3a M UX Kiaccu(ukaius.
Knaccugukanus 371eKTpofoB B 3JIEKTPOXMMHUYECKHMX MeTojax aHanusa. [lonspusyemsle u
HEIOJISIPU3yEeMbIE JJIEKTPOAbl. Vcnonp3yeMble XMMUYECKUE U DJIEKTPOXMMHUYECKUE DPEAKLUU,
TpeOOoBaHUs, MPEABIBISIEMbIC K 3THM peakuusiM. BozmokHocTH DXMA. DIEKTPOXUMUUYECKHE
XHUMHYECKUE CEHCOPBI

KonnyktomeTpuss M KOHIYKTOMETpHUYecKoe TuTpoBaHue. OOIas XapakTepUCTHKa
MeTO/a. AHAJINTUYECKUH CHUTHal B KOHAYKTOMETPUHM. YJelbHass M 3KBUBAJICHTHas
NMEKTPONPOBOJAHOCTh  pacTBOPOB  diekTpoiauToB.  [logBmwkHocTs  MOHOB.  [Ipsmas
KOHJIYKTOMETPHUS M KOHAYKTOMeTpudeckoe TurpoBaHue. Kpusbie tuTpoBanus. Pakropsl,
BIMAIOINME HA BUJ KpPUBBIX TuTpoBaHusA. IIpuHnMNManpHas cXeMa YCTaHOBKM JJIA
KOHJIYKTOMETPUYECKUX M3MEPEHUM, WCIOJIb3yEMbIE DJIEKTpoAbl. Bo3MmoxxHOCTM MeTona.
IIpumeps! onpenenennii. BeicokogacTtoTHOE TUTpOBaHUE. Bo3MOKHOCTH MeTO1A.

[ToreHmomeTpuss ¥ MOTEHUMOMETPUYECKOE TUTpPOBaHUE. VIHIMKATOPHBIE DJIEKTPOABI U
NEKTpoAbl cpaBHeHHMA. IloTeHnman snexkTpojga Kak aHaauTHUeCcKWid curHain. HMoHomerpus.
JonHanoBckuid W qud(y3uOHHBIH TOTeHOUANbl. Kiaccupukanus HMOHOCEICKTUBHBIX
NEKTpoAOB. YpaBHeHue Hukonbpckoro-OlizeHMana. MeTosbl KOJUYECTBEHHBIX ONPEACICHUN U
yciioBus ux npumeHenus. [Ipsmas norenuuomerpust (pH-meTpus, nonomerpus). Bosmoxxknoctu
Metoaa. Meronsl TuTpoBaHusa. OOpaboTKa KPUBBIX MOTEHIMOMETPUYECKOTO TUTPOBAHMUSL.

Bonprammepomerpudeckne  MeToAsl  aHanmm3a.  Kiaccumueckas — mossiporpadus.
Bosbrammneporpamma.  IloreHumansl  1monyBoJiIH.  YpaBHeHue I'erpoBckoro-MinpkoBuya.
VYpaBuenne UnekoBuua. I[lpenenpuerii  nud¢y3moHHBIH TOK  Kak  KOJUYECTBEHHAs
XapaKTepUCTHKa AaHAJUTUYECKOrO CUTHaja. AMiepomerpuueckoe TurpoBanue. OOmias
XapaKTepUCTHKAa METO/JAa U aHAJUTHUYECKOro CUrHajia. BeiOop yciioBuil ammepoMeTpu4ecKux
n3Mepenuil. [IpyHuunuanpHas cxema aMIepOMETPUYECKOT0 TUTpoBaHus. KpuBble TUTpOBaHUS.
[IpuMepsl IPaKTUYECKOTO UCTIOIb30BAHUS METO/1A.

Kynonomerpuueckuii METO1 aHanu3a

Knaccupukanus  metonoB  kynoHomerpuu. KonmdectBo — ajekTpuuecTBa — Kak
aHAINTUYECKUN curHai. [IpsMas KyJnoHOMETpUs M KyJOHOMETPUUYECKOE THUTpoBaHHE. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPAYE€HHOIO  HA  DJIEKTPOXUMHUYECKYIO  PEAKLUIO.
Kynonomerpuueckoe TutpoBaHue. Bpibop Toka snexTponusa. I[lpuHnmnuanbHas cxema
YCTAaHOBKHM JUII KYJIOHOMETPUYECKOTO THUTpoBaHUsA. IIpakThueckoe NIpuUMEHEHHME METOAA.
OnexktporpaBuMeTpuueckuil aHanu3. OOmas XapakTepUCTHKAa METOAAa M aHaJIUTUYECKOTro
CUTHAJIA.

OOmast XapakTepUCTHKa XpoMaTorpapuueckux MeEToA0B. TeopeTHdyeckue OCHOBBI
XpomaTorpaduueckux MeroaoB. XpomartorpamMma. [lapamerps! ynepkuBanus. KauecrBennas u
KOJINYECTBEHHAs] XapaKTEPUCTUKHM aHAJIMTUYECKOTO CUTHANAa B KOJIOHOYHOM XpomaTorpadum.
OU3NKO-XMMUYECKUE OCHOBBI Xpomarorpaduueckoro mnpouecca. Kiaccupukauus MeTonoB
Xpomarorpaduu Mo arperaTHOMy COCTOSIHHMIO (a3, MO0 MEXaHH3My pas3felieHHs M CIOoco0y
opopmiienuss mnponecca. CreneHb pa3leleHuss W KpUTEepUl celeKkTUBHOCTH. Kpurepuit
pasgenenua. Ontumuszanus TMPOLECCOB pasjienieHuss cMmeceid BemecTB. Koadduuumenrt
pacnpenenenus. OcHoBHOe ypaBHeHHE Xpomarorpaduu. CBsizb QOpMBbI BBIXOJHOW KPHUBOU C
M30TepMON  pacmpesiefieHus B KOJOHOYHOW Xpomartorpaduu. BreicoTa, 5SKBUBaJIeHTHas
TeopeTrdeckoit Tapenke. Kuaernueckas Teopus xpomarorpadun. Ypasuenune Ban-Jleemtepa.

I"azoxunakoctHas xpomatorpadus. OOmas xapakTepucTuka merona. IIpuHImnuanbHas
cXema razoBoro xpomarorpada. Y cTpoicTBO U Ha3HaueHHe y3710B XxpomaTorpada. TpeboBanus,
IpeabsBIIsiEMblEe K HETIOABWKHON M MOABMXHOHN (azam. JlerekTopsl. MeToapl HACHTUDHUKAIIMN
BELIECTB B ra3oBoil xpomarorpadpuu. MneHTudukanys KOMIOHEHTOB pa3/eiseMbIX CMecel ¢
MIOMOIIBIO JIOTapU(PMHUUECKIX HHJIEKCOB yaep:kuBaHUSA. CrocoObl KOJMYECTBEHHOTO aHaIM3a.
[Ipumepsl MPaKTUYECKOTO UCIIOJIb30BAHUS ra30BON XpomaTorpaduu.
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KunkoctHas xpomatorpadus. Knaccudukamnuss METo10B KUIKOCTHONW XpoMarorpadum.
Oco6ennoctn  BDXKX. [IpuHuunuanbHas cxema SKHIKOCTHOTO Xxpomarorpada. Tumsl
netexktopoB B BOXX. XKunkocraoancopormonnas BOXKX. HopmanbHo-(ha3oBsiil u 0OpaiieHo-
($a30BBIi BapHaHTBL: COPOEHTHI, JJIIOCHTHI, pa3jeisieMble BemiecTBa. YpaBHeHue Hokca.
Meroapl uaeHTU(HKAIIMKA BEIIECTB M KoiaudecTBeHHoro aHanmu3a B BDOXX. Ilpumepsi
MpaKTU4eckoro wucnoib3oBanuss BOXXX. PacnpenenurenpHas OymakHas Xpomarorpadus.
KauecTBeHHass M KOJMYECTBEHHAs XapaKTEPUCTUKU aHaIWTH4Yeckoro curHana. OO0macts
npuMeHenus. ['enp-xpomarorpadus. [lonBumxnas u HenonsuxHas (as3pl. OOmiee ypaBHEHHE,
OIMCHIBAIOLIEE MPOLIECC reb-XxpoMaTorpadguu. BosmoxHocTu renb-xpomatorpaduu. I[Tpumepst
MPAKTUYECKOTO HCIONb30BaHusA. MoHooOMeHHas W woHHas xpomarorpadus. TpeOoBanwus,
MpeIbsABIsiEMbIC K peaklUsIM HOHHOTO oOMeHa. OCOOEHHOCTH HOHOOOMEHHOM Xpomatorpaduu.
Koncranta wonHoro oOmena. M3oTepMbl MOHHOTO oOMeHa. KaTHOHWUTBI M aAHWUOHUTHI.
Koaddunuent cenextuBnoctu. Monnas xpomarorpadus. biok-cxema nonnoro xpomarorpada.
Pazpenstonme u KOMIEHCAIlMOHHBIE KOJIOHKH. AHAJIMTHYECKHE BO3MOKHOCTH Merona. TCX.
AduHHas, XxupanbHas, CBEpXKpUTHYECKas XpoMaTorpadus.

ABTOMaTHYeCKHl W aBTOMAaTU3WPOBAHHBIM aHanu3. [lpyrue MeToapl aHaiu3a.
JuckpeTHble aBTOMatuueckue aHanuszatopsl. [IpuHuun neiictBus. HenmpepblBHBIN TPOTOYHBIN
aHAIM3 M TNPOTOYHO-UHKEKIMOHHBIN aHanu3. [loHarue 00 aHaIUTHYECKOM Macc-
cnekrpomeTpuu. CylniHOCTh METOAa. AHAM3 OPraHUYECKUX BEIIECTB. JJIEMEHTHBIM aHaju3.
YaprpoduiibTpanus, Grotanus, KamwUIIpHBIA 3eKkTpodopes. PerynmupoBanne aHATUTHISCKIX
CBOMCTB HAHOOOBEKTOB (CENEKTUBHOCTh, YYBCTBUTEIBHOCTS) [IpriMeHeHe HaHOMAaTepUAIOB U
HAHOYACTHI], HAaHOTPYOOK B KauecTBE CEHCEOMIM3AaTOPOB, KOHLEHTPATOPOB, IOJJIOXKEK B
OXMA u ap. UmmyHO-pepMeHTHBIN aHanu3. [[puMeHeHe HAHOTEXHOJIOTUI B aHAIIU3E.

4. O0beM y4eOHOM JUCIHIJIMHBI

Bunsr yue6HOM paboThI B 3aueTHBIX B akagem.
SIMHHIIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 5,0 180
AYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexruu (JIek) 0,89 32
[TpakTrueckue 3anstus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 80
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunpt yueOHoi paboThI B 3agerHBIX B actpon.
€MHUIIAX yacax
O01as TPy10€eMKOCTh JUCHUILIUHBI 110 Y4e0HOMY IUIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3anstus (I13) 0,89 24
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 2,22 60
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTanusA padoye NPpOrpaMMspl JUCHHUILIMHBI
«O0mas XuMH4YeCKasi TeXHOJIOTHsI IPOM3BOACTBA HAHOMATEPHAJIOB M HAHOCHCTEM»
(b1.B.1B.4.1)
1. Heab AMCUHUIVIMHBI - TOJlyYeHHE 3HAHUH B OONACTH pealn3aluud XUMHKO-
TEXHOJIOTHYECKHUX TPOIECCOB C YYETOM (PHU3UKO-XMMHUYECKUX OCOOEHHOCTEH MpOTEKAIOIINX
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peakiuii, BbIOOpa ONTHUMAIBHBIX YCIOBHM pPeaM3yeMbIX MPOIECCOB, BBIOOpa 3(PheKTHBHBIX
PEaKTOpOB, MPHOOPETEHUSI HABBIKOB B COCTABJICHUM MaTE€pPHAJbHBIX M TEIUIOBBIX OalaHCOB, B
pacueTe MpOIECCOB M PEaKTOPOB Ha OCHOBE MAaTEMaTHUYECKOrO MOJCIMPOBAHUS, IMOJIYYEHUs
3HaHUH B 00J1aCTH pa3pabOTKH SHEprocOeperarImnx XuMuKko-Texnonornaeckux cucreM (XTC),
0€30TXO0/IHBIX U MAJIOOTXOHBIX TEXHOJOTUI Ha MPUMEPE COBPEMEHHBIX IPOU3BOICTB.

2. B pe3yabraTe u3y4YeHUs] MCHUILVIMHBI OOy4YaloIMiicd 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams cnenyromumu oobmekynsTypasiMu (OK), obmenpodeccrnonansasivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHusIMu:

- CITIOCOOHOCTBIO MPHUMEHATH 0a30BbIC 3HAHMSI MAaTEMATUYECKHX M €CTECTBEHHOHAYUHBIX
JUCIUIUIAH, JUCHMIUIUH oOuienpodeccHoHalbHOrO0 ILHMKJIa B 00ObeMe HeoOXOIMMOM B
npoeCCUOHATBHONM  JIEATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX IOAXOJOB, METOJOB M PE3yJIbTaTOB MAaTeMAaTUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M AKCIIEpUMeHTaIbHOT0 recieaoanus (OIMK-1);

- CHOCOOHOCTBIO NPUMEHSATh HABBIKM MCIIONBb30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, IIPOTHO3UPOBAHUS U ONTHUMM3ALMKM TEXHOJOTMYECKUX MPOLIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U CepTUHKANU MaTepraioB u npoueccos ([TK-4);

- CIOCOOHOCTBIO TPUMEHSTh HABBIKM HCIIONB30BAHUS TEXHUYECKHX CPEICTB  JUIS
U3MEpPEHUS] M KOHTPOJSL OCHOBHBIX IMapaMeTpPOB TEXHOJIOTUYECKUX IMPOILIECCOB MOMyYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHUI, (YIJIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u usnenuii u3 uux (I1K-7).

3Hamy:

- OCHOBBI TEOPHH XUMHUYECKHX IIPOIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEOBAaHUS B3aUMOJECHCTBUS XMUMHUUYECKUX IPEBPALICHUN U SBJICHUU
MepeHoca Ha BCEX MACIITAOHBIX YPOBHSX;

- METOJIMKY BbIOOpaA peakTopa U pacuyéra mporecca B HEM;

- OCHOBHBIE PEaKIIMOHHBIE TPOIIECCHI U PEAKTOPhl XMMUYECKON U OMOTEXHOJIOTHH;

- OCHOBHbIE IIPUHLIUIIBI OpPraHU3aluu XUMUYECKOTO MPOU3BOACTBA, €r0 UEPAPXUUECKYIO
CTPYKTYPY, METOIbI OlleHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;

- OCHOBHbIE XUMUYECKHE MPOU3BOJICTBA;

ymemy:

- paccunTaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOTO MPOIIecca;

- BBIOpaTh pallMOHAIBHYIO CXEMY IPOU3BOJICTBA 3aJaHHOTO MPOJIYKTa;

- OLIEHUTh TEXHOJOTUYECKYIO 3(h(PEKTUBHOCTH POU3BO/ICTBA;

- BBIOpaTh 3 EeKTUBHBII TUI peaKTopa;

- IPOBECTHU pacyeT TEXHOJOTUYECKUX MTapaMeTPOB JIJIs 3aJJaHHOTO MpoLecca;

- ONpe/IEINTh NapaMeTphl HAWTyYIllel OpraHu3aluy Iporecca B XMMUYECKOM peakTope.

enaodems.:

- MeToZlaM1 aHanu3a 3(pPEeKTUBHOCTH PaOOTHl XMMUYECKUX IPOU3BOCTB;

- METO/IaMU pacyeTa U aHaJIKu3a MPOIECCOB B XUMHUUECKUX PEAKTOPAX, ONPEIEICHUS
TEXHOJIOTUYECKUX MOKa3aTeNei;

- METO/IaMHU BbIOOPAa XMMHUYECKHX PEAKTOPOB.

3. KpaTkoe coep:kaHue M CHUIINHBI

Monayas 1. Xumuuyeckasi TEXHOJIOTUSI 1 XUMHYECKOe MPOU3BOACTBO

1.1. OcHOBHBIE OIpeAeNIeHHs U MOJI0KEHHUS.

XuMuyeckass TEXHOJOTHS - Hayka 00 SKOHOMHMYECKH, SKOJOTMYECKH M COLHaIbHO
000CHOBaHHBIX cHoco0ax M Ipoleccax MepepadoTKU ChIPbsl C M3MEHEHHEM €ro cocTaBa U
CBOWCTB TIyTEM IPOBEICHHSI XUMHUECKUX U (DPU3UKO-XUMHUYECKUX IPEBPAIICHUH B MPEIMETHI
noTpelieHuss U CpeicTBa Mpou3BOJACTBA. OOBEKT XUMHUYECKOM TEXHOJOTHH - XHMHYECKOE
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTep XUMHUYECKOW TEXHOJIOTMU. Pa3BuUTHE XMMUYECKHUX
IIPOU3BOJICTB U XUMHYECKON TEXHOJIOTMH. MECTO XMMHYECKON TEXHOJOTHMHM B MPOMBIIIIEHHON
chepe U METOJOB XMMHUYECKOW TEXHOJOTMH B HEXMMHUYECKHUX OTpPACISAX MPOMBIIUIEHHOCTH.
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Meronpl XUMHUYECKOM TEXHOJIOTMM — CHUCTEMHBIM aHalu3 M METOJbl MaTEeMaTUYECKOIO
MozenupoBaHusa. CUCTEMHBI aHAJIU3 CIOXKHBIX CXEM U B3aUMOJECUCTBUU 3JIEMEHTOB CXEMbI —
MOHATHUE U cozepxkanue Meroaa. dusnyeckoe 1 MaTeMaTUYECKOe MOACINPOBAHUE, ONIPEIETICHUE
U OCHOBHBIE TOHSITHS, UX MECTO B WHXCHEPHO-XUMHUYECKHX HCCICIOBAHUSAX U pa3pabOTKax.
MecTo 1 3HaYeHUE HATYPHOTO U BBIYUCIUTEIBHOIO SKCIIEPUMEHTA.

Copepxanue 1 3aa4u y4eOHOTro Kypca.

1.2. Xumuueckoe npou3BOJICTBO.

[lonsiTHe O XMMHUYECKOM TMPOU3BOJACTBE Kak O CHUCTEME MallMH | alllapaTos,
COEIMHEHHBIX MATEpUAJIbHBIMU U SHEPreTUYECKUMHU MOTOKAMH, B KOTOPBIX OCYILECTBIISAIOTCS
B3aMIMOCBSI3aHHBIC XMMHYECKHUE MPEBpANIeHUs U (PU3UUECKHE MPOIECChl MepepabOTKU CHIPhS B
OPOAYKTHl. MHOTrO(pYHKIIMOHAIHLHOCTh XUMUYECKOTO MPOU3BOJACTBA - MOJY4YEHHE MPOAYKTOB,
DHEPro- M pecypcocOepekeHne, MUHUMU3AIMs BO3ACHCTBHS Ha OKpyKaromyr cpemy. OOrmmas
CTPYKTypa XHMHUYECKOTO MPOU3BOACTBA - COOCTBEHHO XMMHYECKOE IPOU3BOJICTBO, XPaHEHHE
CBIPBSL ¥ TIPOJIYKITUH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS B 0e30macHOCTH. OCHOBHBIE TTOJICHCTEMBI
XUMHYECKOTO MPOU3BOJACTBA - IMOATOTOBKA CHIPbSI U MaTepUAOB, XUMHUYECKHE U (PU3HKO-
XUMHUYECKHE TMPEBPAICHUsS. BBIICICHUE TPOAYKTOB, 00€3BPEIKUBAHUE YTUIIM3AIUS OTXOMOB,
TEIIO- M JHeproodecredyeHre, BOAOIMOATOTOBKA, YIpPaBIEeHUE MPOU3BOACTBOM. (CHOBHBIC
TEXHOJIOTHYECKUE KOMIIOHEHTBI - CBIPhE, BCIIOMOTATENIbHBIE MaTepHaNIbl, OCHOBHOU W
JOTIOTHUTEIbHBINA MTPOYKTHI, OTXO/IbI, YHEPIrEeTHUECKUE PECYPChI, 000pPYyI0BaHUE, CTPOUTEIIHHBIC
KOHCTPYKIUU U IPUOOPHI, NPOU3BOACTBEHHBII IEPCOHAI.

KauecTBeHHblE M  KOJIMYECTBEHHBIE IIOKA3aTe€ld  XMMHUYECKOIO  MPOU3BOJCTBA:
TEXHOJIOTHYECKUE IIOKAa3aTeIN - MPOU3BOJUTEIBLHOCTh W MOIIHOCTh IPOU3BOJICTBA, BBIXO]
MPOJYKTa, PacXojHble KOA()(UIIMEHTHI MO CHIPbIO M SHEPTrUU, HWHTEHCUBHOCTH IPOIIECCOB,
KaueCTBO NPOJYKTAa; IKOHOMHUYECKHUE TMOKa3aTein - ce0ECTOMMOCTh MPOJYKTa, MPUBEICHHbBIC
3aTpathl, yAEJIbHbIE KallUTaJbHbIE 3aTPAThbl, MPOU3BOJUTEIBHOCTh TPY/A; IKCILTyaTALlMOHHbIE
MOKAa3aTeJIM - HAJIEKHOCTh U 0€30MaCHOCTh (PYHKIIMOHUPOBAHMS CUCTEMbI, YYBCTBUTEIBHOCTD,
pPEryIupyeMOCTh U YIPABISIEMOCTh MPOLIECCA; COLMAJIbHBIE IOKA3aTelud - BO3JEHCTBHE HaA
OKPY>KaIOIIIYIO Cpefy, 0€301acHOCTh 00CTyKUBaHUs, CTENIEHbh MEXaHU3AIMKA U aBTOMATHU3AIUH.

1.3. ChipbeBBIE€ pecypchl, BOAA U SHEPTHS B XMMUYECKOM MPOU3BOJICTBE.

Knaccudukanusi ChIppeBBIX pPEeCcypcoB IO pPA3IUYHBIM TpHU3HAKaM - (a30BOMY
COCTOSIHUIO, MPOMCXOXKICHHIO, HCTOYHMKaM. MuHepanbHOoe cCbipbe (pyAbl U MOJE3HbIE
HCKOIIAaeMbI€), OPTaHWYECKOE IMPUPOJHOE ChIphe (TOpPIOYME HCKOMAeMbI€), PAaCTUTEIHLHOE U
JKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE - MX HCIOIB30BAHUE U MYTU mepepadoTku. OCHOBHBIC
CIocoObI MEPBUYHOM 00PaOOTKU CHIPhs (00OTaleHne, OUUCTKA, MTOJTOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). IloHsATHE, CYyIIHOCTH W TIPUMEPHl YIIYOJIEHHWS HCHOIB30BAaHUS CBIPHS,
KOMOWHHUPOBAHUS MTPOU3BOJICTB U KOMITJIEKCHON TIEPepabOTKU CHIPbSI.

3HaueHHE U UCIOJIb30BAaHUE BOJBI B XMMHUUYECKHX NPOU3BOACTBaX. VICTOUHMKU BOJBIL.
TpeGoBanusi K TEXHOJOTHYECKON W OBITOBOM Boje. [IpomblliuieHHass MOATOTOBKA BOJBI U
METO/Ibl €€ OYMCTKU OT mpumeceil. OCHOBHBIE METOAbl KOHTPOJS KayecTBa BOJbL. DKOHOMUS
BOJIOTIOTPEOIICHUSI B TIPOU3BOICTBE. BO100OOPOTHBIE CUCTEMBI.

Bunel w  HMCTOYHHMKHM DHEPrUM B XMMHYECKOH MPOMBIIIIEHHOCTH. Macmralsl
noTpeOJeHUsT W CHOCOObI YMEHBINEHUsI JHepreTudeckux 3arpar. CyIHOCTh W TPUMEPHI
pereHepallud W pPEKyNepalud >SHEPrHMH. ODHEProTEXHOJOTMYECKHME CHUCTEMBL. BTopuuHble
OYHEPTEeTUUYECKHUE PECYPCHI.

Moayas 2. TeopeTnuecKkue 0OCHOBbI XHMHUYECKHX MIPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPEAETICHUS U TTOJTOKEHUS

PU3NKO-XUMHUUYECKUE 3aKOHOMEPHOCTHU XUMHUYECKHUX MpeBpalieHu i -
CTEXMOMETPUUYECKHE, TEPMOJUHAMHYECKUE, KHUHeTHdeckue. [lokazatenn XUMHYECKOTO
MIPEeBpAIeHHs] - CTETICHb PEBPAICHUs], BEIXO/ MPOAYKTa, HHTEeTpalbHas U nuddepeHmanpaas
CEJICKTUBHOCTHU, CKOPOCTH PEAKIINH U MPEBPAICHUS PEareHTOB.

2.2. X¥MHUYECKHE MPOLECCHI.
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Onpenenenne. Knaccupukanuss XUMHUYECKUX MPOLECCOB MO PA3NIMYHBIM MpPU3HAKAM -
XUMUYECKUM (BUJ XHUMHYECKOW peakIMH, TEePMOJUHAMHYECKHE XapaKTEPUCTUKH, CXeMa
MpeBpalieHuil) 1 (pa3oBbIM (YUCIIO U arperaTHoe cocTosiHue (Bas).

I'omorenHsIil xumuueckuid nponecc. OnpeneneHue U npuMmepsl. BiusHue XUMHUYECKUX
MPU3HAKOB M YCIIOBUHM IMPOTEKaHUs Ipolecca Ha ero nokazarenu. CriocoObl MHTEHCU(PUKAIIUY.

[lonstue ontuManbHbIX TemmepaTyp. ONTUMalbHBIE TEMIIEPATYpbl Uil OOpPATUMBIX U
HEOOPAaTUMBIX 9K30- U SHIOTEPMUUECKHUX PEAKIIHII.

I'ereporennspiii (HEKaTAIMTUYECKUI) XUMHUECKUH mpouecc. OnpeneneHue U MpuMepsl.
CrtpykTypa mpolecca U ero coctaBisitomue (ctaauu). Habmionaemass CKOPOCTh XMMHUYECKOTO
npespauienust. O6nactu (pexxuMbl) IPOTEKaHUs MpoLiecca, JIUMUTUPYIOLIAs CTaIus.

I'eTeporenHslii XxuMuUUYeCcKHii mporecc '"ra3 (KUIKocTh) - TBepaoe". OOocHoBaHUE,
MOCTPOEHUE U aHAJIU3 MATEMAaTUYECKON MOJIEIH JJIsl peaKIuil ropeHus (MOAeIb "CKUMAIOIIAsICST
chepa") m TomoxuMuueckord (Mozenb ''c HeB3amMmojeWcTByromuM sgapom"). HaGmromaemas
CKOpPOCTh TIPEBpAICHUS, BpPEMs MPEBPALICHUS W IYTH HHTCHCHU(PHKAIMUA JUISL Pa3TUYHBIX
oOracrteii MpoTeKaHus mpolecca.

IereporeHHplii XUMHUYECKUH mpomecc '"raz (KUAKOCTH) - KUAKOCTh". OOOCHOBaHUE,
MOCTPOCHUE M aHAIW3 MaTeMaTuueckod moxenu. HaOmromaemass CKOpOCTh MpeBpalCHUS U
oOiactu mporekanus mnporecca. [lyrn nHTEeHCHUKAUK UT Pa3IUNIHBIX PEKUMOB MPOIECCa.

Karanutuueckuii npouecc. Onpenenenue, kiaccudukanus, mpuMmepsl. ['eTreporeHHbIN
KaTajau3 Ha TBepaoM Karanuzatope. OOOCHOBaHME, MOCTPOCHHE WU aHAIM3 MaTeMaTH4yeCKON
MOJIeJI Ha KaTaJIUTUYECKOW MOBEPXHOCTH U B MOPHUCTOM 3epHE Katanuzaropa. Habmromaemas
CKOpPOCTh IpeBpalleHus U obnacTu mnporekaHus mnpouecca. CreneHb HUCHOIb30BaHUS
BHyTpeHHel noBepxHOCTH. [lyTn nHTeHCU(UKALUK KaTaTUTHYECKUX MPOILIECCOB.

2.3. X¥MHUYECKHE PEAKTOPBI.

OmnpeneneHve M Ha3HAYeHHE XHMHUYECKOTO peakTopa. PeakTopsl B XMMHYECKHX U
HEXUMHUYECKUX OTPACisAX NPOMBIIIICHHOCTH. OO030p THIIOB XHMHYECKHX pPEaKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHas 30HA, YCTPOMCTBA BBOJA U BbBIBOJA, CMEIICHUS,
pasfeneHuss U paclpeesieHus] TTOTOKOB, TETNIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IPOLIECCH U
SBJICHUS B HUX.

CucremaTu3zanusi MpoleccoB B XMMHUYECKOM DPEAKTOpE MO Maciitady MX MNpPOTEKaHUS:
XUMHYECKass peakiusi, XWMHUYECKHMH Tpolecc B 3JIEMEHTapHOM o00beMe, MpoLecchl B
PEaKLMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBS3b U ME€papXuyecKas CTPyKTypa
MaTeMaTU4YeCcKOl MOJENH mpouecca B peakrope. [Ipumepbl mpoueccoB B pa3iIMYHBIX BHAAX
XUMHYECKHX PEAKTOPOB.

Knaccudukanus nporeccoB B peakTopax Mo pa3inyHbIM MpU3HAKAM - BHJI XUMHUYECKOTO
mpolecca, OpraHM3alusl IMOTOKOB pPEareHTOB (CXeMa JBMJKEHUSI PEreHTOB Yepe3 peakTop,
CTPYKTYpa IMOTOKOB B PEaKIMOHHON 30HE), OpraHu3alys TEeIUIOBBIX TOTOKOB (TEIIOBON PEXUM,
cxema TeTuIo0OMeHa), CTallMOHAPHOCTH MpoIlecca.

OOocHOBaHME W TMOCTPOCHME MAaTeMaTHYeCKOM MOJeNM Ipolecca B PeakTopax
Pa3IUYHOIO TUIA KaK CUCTEMbl YPaBHEHUH MaTE€pHaIbHOTO U TEIUIOBOTO OajlaHCOB Ha OCHOBE
JaHHBIX O CTPYKTYpe TMOTOKA, XMMHUYECKUX TPEBpAIlECHUSAX, SBICHHUIX MEpeHoca Teria u
BellecTBa W UX B3auMmozeictBuu. CucremaTu3anuss M KiaccU(UKALKUg MaTeMaTHYECKUX
MOJIEJIEH MTPOLIECCOB B PEAKTOPAX.

N3oTepmMuueckne mporecchl B XMMUYECKOM peakTope. BnusiHue cTpyKTypbl MOTOKA
(uneampHOE CMENIEHHME W BBITECHEHHE), CTAallMOHAPHOCTH Imporecca (MPOTOYHBIH U
NEepPUOANYECKHI), TapaMeTPOB U YCIIOBUM MPOTEKaHUs Ipolecca (TeMrepaTrypa, KOHIIEHTpaIus,
JaBjieHne, 00beM PEaKIIMOHHOM 30HBI, BpeMsl), BUJa XUMUUYECKOM peakiuu (IpocTasi ¥ CIIOKHAs,
obpatuMass U HeoOpaTuMas) M €€ MapaMeTpPoB Ha MPOQWIM KOHIICHTPAIMA W TIOKa3aTelu
Ipolecca B peakTope (CTENEeHb NMPEBPALIEHMS, BBIXOJ IMPOIYKTa, CEJIEKTHMBHOCTH IpOIECCca).
OcHoBBI pacuera mporecca B peaktope. ComoctaBieHue 3(PGEKTUBHOCTH TIPOIECCOB B
peakTopax, ONUChIBAEMBIX MOJEISIMU UACATIBHOIO CMEILIEHUS U BHITECHEHUS.

106



Hewnsorepmuueckue mnpoueccsl B XMMHUYECKMX peakTtopax. OpraHuzanusi TEIIOBBIX
MOTOKOB U PEXXMUMOB B XUMUUYECKHUX peakTopax. Pacnpenenenue temnepaTypbl, KOHIEHTpAUN U
CTENEHNW TMPEBPALLEHUsS B pEAKTOPE B pPEKHUMaX HACAIBHONO CMEUIEHUS M BBITECHEHUS,
annabaTu4eckoM u ¢ TermiooOMeHoM. CBs3b TeMmmepaTypbl W CTCICHH TPEBpAICHUS B
aguabatuueckoM nporecce. ComocTaBieHHE C H30TEPMHUYECKUM pexuUMoM. Yucio u
YCTOMYMBOCTh CTALIMOHAPHBIX PEXKUMOB B PEAKTOPAX UACAIBHOIO CMEILICHHUS.

2.4. IIpoMBILIIJIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax MPEeIMETHO PACCMATPUBAIOTCS MPOMBIIICHHBIE PEAKTOPHI
JUISl IPOBEAEHUS MPOLECCOB TOMOIE€HHBIX, T€TEPOr€HHbIX U KaTAJIUTUYECKHUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIC XapaKTEPUCTHUKU U OCOOCHHOCTH PEKMMA, 00JIACTH UCTIOIH30BAHUSI.

Moayab 3.XuMHYecKOe NPOU3BOACTBO, KAK XMMHKO-TEXHOJOIrMYeCKasi CcUcTeMa
(XTO).

3.1. CTpyKTypa 1 ONMCaHUE XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHYECKOE IPOU3BOJACTBO Kak XUMHKO-TexHojorumueckas cuctema (XTC). Ilonstue
cucteMbl M XTC. CocraB XTC: »iaeMeHTHI, CBSI3M, HOACHCTEMBI. OJjemMeHTHl XTC,
KJIacCH(UKAIMs 10 BH]Y MPOILIECCOB M Ha3HaueHUI0. TexHomornyeckue cBsazu dmeMeHToB XTC
(motokm). IlocnemoBarenbHas, MapaijenbHas, pPa3BETBICHHAs, IMOCIEA0BATEIHLHO-00BOIHASL
(bafinac), oOpaTHast (PEIHKIT) TEXHOJIOTHYECKUE CBsI3H. VX cXeMBbl U Ha3HAYCHUE.

Onucanne XTC. Buasl mozaeneir XTC - onucarenbHbie U rpaduueckue. OnucaTenbHbIe
MOJICTTM - XUMHYECKas CXeMa M MaTeMaThudeckas Mojeib. | padudeckue MoAeTd -
byHKIIMOHAIbHAS, TEXHOJOTUYECKas, CTPYKTypHas U Jpyrue (CHelUalbHbIE) CXEMBL.
Hasznauenue, npuMeHeHHE U B3aUMOCBSI3b MOJICIICH.

3.2. Anammuz XTC.

[Tonsitue, 3amaunm u pesynbraThl aHanuza XTC - cocrosiuue XTC, maTepuanbHbI U
TEIUIOBOM OajaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aHMMOCBSI3aHHOCTh PEKHUMOB 3JIEMEHTOB, pa3Inyue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTh M CYIIECTBOBAaHUE
CTAIlMOHAPHBIX PEKUMOB U JIP.

MatepuanbHbIi U TETIOBOM OanaHckl. MeTOIMKa COCTaBIIEHUS U pacyeTa MaTepHalbHbIX
u terioBbix OamancoB XTC u ee moacuctemM. OCOOEHHOCTH pacyeTa OalaHCOB B CXeMax C
perukioM. @opMbl IpeCTaBIeHUs OalaHCOB (TaONUIIBI, TUArPaMMBI U JIP.).

MarepuanpHpiii  OajlaHC T MAacCOOOMEHHBIX W PEaKIMOHHBIX  AJIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPUYECKHX, TEPMOJMHAMUYECKHMX U MEXK(pa3HbIX OallaHCOBBIX
cooTHomeHUH. CTEXHMOMETPUYECKUE COOTHOIICHUS H WX pa3HoBUAHOCTH. (CTemneHb
WCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPTeTUYECKHI (110 MOJTHON SHEPrUM) U SKCEPreTUdecKuil OasaHchl U
KIII. Ux conocTaBiaeHnue u ucnosib3oBanue B ananmze XTC.

3.3. Cunres XTC.

[Tonstue u 3amaun cunTe3a (moctpoenus) XTC. OcHoBHbIe dTambl pazpabotku XTC.
Ponp MaTeMaTH4YeCKUX U IBPUCTUUYECKUX METOJIOB.

OcHoBHble KoOHIenuuu mpu cuHrese XTC: MNOJHOE HCIONb30BAHUE CBHIPHEBBIX H
HSHEPTreTUUYECKUX PECYPCOB, MUHUMHU3AIUS OTXOJI0OB, ONTUMATIBLHOE MUCITOJIH30BAHUE aMapaTypshl.
Ux comepkanue u crnocoObl peanuzanuu. KoMOWHHUPOBaHHBIE MPOW3BOJCTBA, COBMEIICHHBIE
MPOIIECChl, BTOPUYHBIE DSHEPIeTHUYECKHUE PECYPChl, DHEPrOTEXHOJIOTHYECKHE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYThIE, MaJTOOTXOAHBIE TIPOU3BOJICTBA - MX MOHSITHSI, 0COOEHHOCTH
Y TIpUMEHEHHE.

OpHOpOIHBIE TEXHOJOTHYECKHE CXEMBI: CHUCTEMa PEKYMEepaTUBHOTO TeIiooOMeHa,
cHCTeMa pa3JieJICHUsI MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa peakTopoB. OCHOBHI TOCTPOEHUS UX
ONTUMAIBHON CTPYKTYPBI

Moay.s 4. IIpoMbIlIeHHbIE XUMHYECKHE IPOU3BOACTBA.

XUMHUYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK peaan3alusi U3y4eHHBIX
TEOPETHUYECKUX OCHOB XHMHUKO-TEXHOJIOTHYEeCKUX MporeccoB U XTC, KOHIEMINUNA TOCTPOSHUS
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BbicOKOd(p(ekTuBHONH XTC. OCHOBHOW akKIEHT nenaeTcs Ha (U3UKO-XUMHUYECKHE OCHOBBI
KOHIENIIMM TIOCTPOCHUS TEXHOJOTUYECKOW CXEMBbI TPOM3BOACTBA M €ro IMOACHCTEM.
[TpousBoacTBo cepHoil kucnoThl. [IpousBonacTBo ammuaka. [Ipon3BOACTBO a30THOM KHUCIIOTHI
IIpou3BOACTBO cTHpOIIA.

Moayasb 5. CoBpeMeHHbIE TEHAEHUMH B PA3BUTHN XUMHY€CKON TEXHOJIOTHH.

Tekyiee cOCTOSHUE XUMUYECKOW TTPOMBIIIUICHHOCTH B MUPE M TECH/ICHIIUU €€ Pa3BUTHSL.
[lepcriekTHBHBIE UCTOYHUKHU CHIPbs U dHeprun. Kiactepusanus XuMU4ecKol MPOMBIIIIEHHOCTH.
CoBmenieHHble Tponecchl. ['mOkue M mepecTpanBaeMble TEXHOJIOTHYECKHE cXxeMbl. Hoble
XUMHUKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI OTYyYEHUS MPOIAYKTOB.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akanem.
€AMHUIIAX yacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IUIAHY 7,0 252
AYJIUTOPHBIE 3aHATHSI: 2,22 80
Jlekiuu (JIek) 0,89 32
[Tpaktnueckue 3austus (113) 0,89 32
JlaboparopHbie pabOTHI 0,44 16
CamocrositesbHasi padora (CP): 3,78 136
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(36)
Bunst yueOHOI paboThI B 3agerHbBIX B actpon.
eAMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IUIAHY 7,0 189
AYJAUTOPHBIE 3aHATHSI: 2,22 60
Jlexruu (JIek) 0,89 24
[TpakTnueckue 3austus (I13) 0,89 24
JlaboparopHbie pabOTHI 0,44 12
CamocrositeabHas padora (CP): 3,78 102
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 9K3aMeH
(27)

AHHOTanus padoyeil NporpaMMbl AU CHMIIIMHBI
«CucreMsl ynpapJieHHsl POIlecCaMHU NOJIy4eHHsi HaHoMmaTepuanoB» (b1.B./[B.4.2)

1. Heap AucuMIuIMHbI - 1aTh 0a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIPABIIEHUS XUMUKO-
texHosoruueckumu npoueccamu (CY XTII), npuBuTh HaBBIKK U yMeHUe aHaiu3a cBoicTB XTII
KaK O0OBbEKTOB YIpPaBIEHUS U MPAKTUYECKOTO MPUMEHEHHS] TEXHUUYECKHUX CPEJCTB YIIPABJICHUS.

2. B pe3yabraTre wu3y4YeHUsl IMCHMILUIMHBI OO0y4YaloIMiicd MO MporpaMmme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHnusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbI€ 3HAHHSI MAaTEMATUYECKHX M €CTECTBEHHOHAYUHBIX
JUCIUIUIAH, JUCHMIUIUH oOuienpogeccHoHaIbHOro IMKIa B 00beMe HeoOXOoIMMOM B
npodeCcCHOHATBHON ~ JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHMX IIOAXOJ0OB, METOJOB M pE3yJIbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOZIETTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CIOCOOHOCTBIO TNPUMEHSTh HABBIKM MCIIOJB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NIPOTHO3UPOBAHUSA U ONTHUMM3ALMM TEXHOJOTMYECKUX MPOLIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U cepTUHKANU MaTepuanoB u npoueccos ([TK-4);

- CIOCOOHOCTBIO MPUMEHSTh HABBIKM HCIOJIB30BAHUS TEXHUYECKHX CPEJCTB  JUIS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX MapaMeTpPOB TEXHOJOTMYECKUX IPOLIECCOB MOIYyYEHUS U
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CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHII, (Y/UICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaioB u uszaenuit u3z vux (IK-7).

3HaAmMb.

- OCHOBHBIE IIOHSATHSI TEOPUM YIPABJIECHUS; CTaTUYECKHME M  JUHAMUYECKUE
XapaKTepUCTHUKU OOBEKTOB YIpaBiieHUs; OCHOBHbIE BuAbl CAY U 3aKOHBI pEryIHpOBaHMUS;
tunoBele CAY B XMMHMYECKOM MPOMBIIIIEHHOCTH; METOJbl U CPEACTBAa U3MEPEHUS OCHOBHBIX
TEXHOJOTMYECKUX MapaMeTpoB; yCTOMUMBOCTE CAY; OCHOBHBIE OHATHUS O HeJIMHEHHbIX CAY,
pEJIeHBIX CUCTEMAaX, JOIMYECKHUX aIrOpUTMax YIpPaBJIEHUS, AJANTHUBHBIX U ONTHUMAaJIbHBIX
CHUCTEMax YyIpaBJICHUS;

ymemn.

- OMNpeAeNsiTh OCHOBHBIE CTAaTUYECKHME U JIMHAMHUYECKHE XapaKTePUCTHKH OOBEKTOB
yIIpaBJICHUS; BBIOMPATh PALIMOHATIBHYIO CUCTEMY PErYJIMPOBAaHUS TEXHOJIOTUYECKOTO MPOLECCa;
orleHuBaTh ycToWuuBOocTh CAY; BbIOMpaTh KOHKPETHbIE THUIIBI TPUOOPOB AJS JUATHOCTHKHU
XTIT;

gnademsn:

- METO/IaMU TE€OPUU aBTOMATUYECKOTO PEryJIMpOBaHUS, OPraHU3ALNUN U pacd€Ta CUCTEM
ONTUMAJIBHOIO YIIPABJICHUS XUMUYECKON TEXHOJOTMe HAHOMAaTEPHaJOB.

3. KpaTkoe cojep:kaHue JUCHUTIHHBI

Moayas 1. OcHOBHbIe TIOHATHS YHPABJEHUS XMMHKO-TEXHOJOTH4eCKHUMH
npoueccaMu.

3HaueHHE aBTOMATUYECKOIO YIPABICHUS JJI1 PA3BUTHUSI XUMUYECKON MPOMBIIIJIEHHOCTH.
OcoOeHHOCTH  yIpaBIECHUS XUMHUYECKUM NPEINPUITHEM U XHUMHUKO-TEXHOJIOTHUYECKUM
npoueccoM. TexXHUKO-d3KOHOMHYECKH 2(PGEeKT BHEIPEHHs aBTOMATHU3UPOBAHHBIX CHUCTEM
yrnpaBineHus. Pomp cucreM ympaBieHus B oOecneueHHMH Oe30MacHOCTH XMMHUYECKOTO
MIPOU3BOJICTBA U OXPaHbI OKpYKarolei cpenbl. OCHOBHbIE TEPMUHBI U onpeneneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE NpUHLUIBL yrnpasieHus. Kiaccudukanus cucteM ynpaBieHUs
OynkuuoHanbHas cTpykTypa CAY. [lokazaTenu kayecTBa yrnpaBiIeHHUS.

MopayJib 2. OcHOBBI TeOpUH ABTOMATHY€CKOI'0 YIIPABJICHHUS.

Maremarnueckue mozaenu CAY. Jlunamuyeckue xapakrepuctuku CAY. Mcnonb3oBaHue
orepanMoHHOro ucuncienus st aHanu3a CAY. TunoBele fuHamMuyeckue 3BeHbsl. BpeMmeHHble
U YACTOTHBIE XapaKTEPUCTHKH. OKBHUBAJCHTHbIE MpPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
VYcroituuBocth nuHeHbIX CAY ¢ oOpatHOi cBs3bto. Kiaccugukanus u OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHUs. MeToabl OIpeaesieH!s] CBONCTB 00BeKTOB ympaBieHus. OCHOBHbIE
3aKOHBI PETyIUpOBaHus. PerynsTopel Ha OCHOBE UCKYCCTBEHHbBIX HEMPOHHBIX ceTeil. [{udpoBbie
U poOacTHbIE CHUCTEMBbl YIpaBieHHA. BbIOOp 3akoHa peryaupoBaHMs U OIpeneleHue
ONTUMAJIBHBIX MapaMETPOB HACTPONKHU MPOMBIIUIEHHBIX PETYIATOPOB.

Mopnyas 3. U3mMepeHne TEXHOJOTHYECKUX NMAPpaMeTPOB XMMHMKO-TEXHOJIOTHYECKOIo
npouecca.

I'ocynapcTBeHHass cucTeMa HPOMBIIUICHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3allMH.
OcHOBHBIE TEpMHUHBI M oOIpeneiaeHus Mmerpojoruud. Meroasl u3Mepenuil. Cpenacrtsa
WU3MEPUTEIIBHON TEXHMKH, HMX CTaTMYECKME MW JWHaMu4eckue cBoicTBa. [lorpemmHuocTtu
n3mepennit. CriocoOwl nepefaun uHGopManuu Ha paccTosHue. OpraHuzanus TUCTAHIIMOHHON
muarHocTukn XTI, M3mepeHne OCHOBHBIX TEXHOJIOTMUECKUX I1apaMETPOB: JABIICHUSA,
TEMIEPATyphl, pacxo/a M KOJMYECTBA, YPOBHS KHUIKOCTU M CBHIIY4YUX MaTepHalIOB, COCTaBa U
(U3UKO-XMMUYECKHX CBOHCTB BEIECTB.

Moayab 4. OcCHOBBI NPOEKTHPOBAHUSI ABTOMATHYECKHMX CHCTEM YIpPaBJICHUA
XHMHKO-TEXHOJOTHYECKMMH MPOLECCAMH.

Ocobennoctu ympaiaenuss XTII. PerynupoBaHune OCHOBHBIX TEXHOJIOTHUYECKHX
[IapaMeTpoB: pacxoja, AaBleHus, Temreparypbl, ypoBHsA, pH. Texnuueckue cpencrsa CAYVY.
OcHOBHbBIE Pa3HOBUAHOCTH YIPABJSIOMIMX YCTPOHCTB. THMBI, XapaKTepUCTHKH U pacuér
UCTIOJIHUTENIHBIX MEXaHU3MOB U PErylIupyroumx opranoB. OdopMieHne NpoeKTHOTO 3a/1aHus
Ha aBTOMAaTHU3AlMI0 TEXHOJOTMYECKOro Ipouecca. Bpibop Touek u3MepeHus, KOHTPOJI,
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VIOpaBIsieMbIX [apaMeTpoOB U  YHPaBIAOIIUX BozfedcTBui. CraHgapTel W yCIOBHbBIE
obOo3HadyeHus I TexHomorndeckux cxem. OcHoBHbIe cBeneHuss 00 ACY TII B xummueckoit
npomeiiuieHHOCTH. [Ipumepbr ACY TII B xuMuueckoil mpoMbIIUIEHHOCTH. OCHOBHBIE BBIBOJIbI
o kypcy. CoBpemennsbie TenaeHuu B pazsutuu CY XTIL

4. O0beM y4eOHOM JUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX yacax
O01as TPy10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 7,0 252
AyAUTOpPHBIE 3aHATHSL: 2,22 80
Jlexmm (Jlek) 0,89 32
[TpakTuueckue 3arstus (I13) 0,89 32
JlaGopaTopHbie pabOThI 0,44 16
CamocrositeanHas padora (CP): 3,78 136
Buja xonTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)
Buner yue6HOM paboThI B 3aueTHbBIX B actpom.
SIMHHIIAX yacax
O01mas TPyA0eMKOCTh M CHUILIHHBI 110 Y4e0HOMY ILUIAHY 7,0 189
AyAUTOpPHBIE 3aHATHS: 2,22 60
Jlexmm (Jlek) 0,89 24
[Tpaktuyeckue 3austus (I13) 0,89 24
JlaGopaTopHbie pabOThI 0,44 12
CamocrositesbHasi padora (CP): 3,78 102
Buja konTpoJisi: 3auet / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTanuUA padoyeil NPOrpaMMbl AU CHUIIIMHBI
«3onnoBasi Mukpockomus» (b1.B.1B.5.1)

1. eap auCHMIUIMHBI - (OPMHpPOBaHHE y OOYYalOIIMXCS 3HAHMHA O CKaHUPYIOIIEeH
30HJ0BOM MMKPOCKOIHMM, €€ TEOPETHYECKHX OCHOB, MPHUHIMIIOB pPabOThl U BO3MOXKHOCTU
UCTIOJIb30BaHUS JUIsl aKTyaJIbHBIX 3a/1a4 HAHOTEXHOJIOTHMH U HAHOMaTepHaJIOB.

2. B pe3yabraTe wu3y4YeHUs IUCHMIUIMHBI OOYy4YalOIIMiici 1O mMporpamMme
0akajaBpuaTa J0JIKEeH:

Obnaoams cnenyrommmu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OI1K)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIOCOOHOCTHIO TMPUMEHSATh HAaBBIKM MCIOJb30BAaHUS TMPUHLUIIOB M METOAMK
KOMIUIEKCHBIX HCCJIEIOBAaHUI, WCIBITAHUNH WM AMATHOCTUKM W3JEIMA U3 HAHOMATEpUaloB U
MPOIIECCOB UX TMPOU3BOJACTBA, O0paOOTKM © MOAU(UKAIUU, BKIIOYas CTaHIApPTHBIE U
ceprudukarnronnsie ucnsitanus (ITK-3);

- CIOCOOHOCTBIO TNPUMEHSTh HABBIKUM HCIIOJIb30BAaHUA (MOA PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUSA M ONTHUMH3ALMHU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKANU MaTepraioB u nporeccoB (I[TK-4);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCIIOJIB30BAaHUS TEXHUYECKUX CPEJCTB JUIS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX IPOILIECCOB MOMYyYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUL, (YIICPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepuanoB u naenuii u3 uux (I1K-7);

3Hamy:

- KJIacCH(pUKAIMIO METOI0B CKaHUPYIOIIEH 30HI0BOH MUKPOCKOIIHH,

- YCTPOWCTBO M MPHUHIMUN PabOTHl M (U3NUECKHUE OCHOBBI CKAaHMPYIOLIMX 30HIOBBIX
MUKPOCKOTIOB;
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- TMPUHLHWIBI peaJu3allMi aTOMapHOrO0 pa3pelieHuss B CKAaHUPYIOUIUX 30HJIOBBIX
MHUKPOCKOIIaX;

- 0011IMe IPECTABICHUS O pa3peliaoniei CIOCOOHOCTH Pa3TUYHbIX BUJIOB;

- BO3MOXHOCTH H oOnactu mnpumenenuss wmeronoB C3M ans  uccienoBaHUsA
HaHOMaTEpHUaJIOB;

ymemn.

- aHAIM3UPOBATh NU300pAKEHUS U JaHHbIE, TOJYYEHHbIE pa3TuYHbIMU MeTogamu C3M;

- KOPPEKTHO OMpEeesiTh MOP(OIOTHI0 HAHOOOBEKTOB M HAHOMATEPHAJIOB;

- ACII0JIB30BaTh CTaHAapTHbIE MeToANKN C3M 11715 aHaIM3a HAaHOMATEPHUAJIOB;

- (hopMynMpoOBaTh TEXHUYECKHE TPEOOBAHMS K 0OBEKTaM HUCCIICIOBAHUS;

gnademsn:

- HaBBIKaMU 00pa0OTKU N300paKEHHIA, TTOITYYEHHBIX pa3iuyHbIMU MeTogamu C3M;

MPUHLIMIIAMUA TPOBEACHMSI HKCIIEPUMEHTa Ha COBPEMEHHBIX MPHOOpax CKaHHUpYOIen
30HI0BOM MUKPOCKOIINY;

- MeTOAaMU pabOThI C HAYYHOM JIUTEPATYPOil U JIEKTPOHHO-OUOIMOTEUHBIMH pecypcaMu
10 TEOPETUYECKUM U TEXHOJIOTMYECKUM acClleKTaM CKaHUPYIOLIEH 30H10BOM MUKPOCKOIHH.

3. KpaTkoe coaep:kaHue JUCHUILINHBI

Mopayasb 1. OcHoBBI ckaHNpYIOLIeH 30H10B0ii Mukpockonuu (C3M)

Pasnen 1.1 CoBpemMeHHBbIEe METO/IbI BU3YAJTH3ANMHA HAHOMATEPHAJIOB.

CoBpeMeHHbIE  METOJbl  BHM3yaJU3allUd M  HUCCIEJOBaHMSI  HAHOOOBEKTOB U
HaHOoMarepuanioB. lloHaTus paspemaromeid CnocoOHOCTH U AUQPPAKIIMOHHOTO Tpesena.
ATomapHOe pa3pellleHue B COBPEMEHHBIX MeTojax wuccienoBaHusi. CpaBHEHHE OCHOBHBIX
MUKPOCKOIIMYECKUX METOJOB (ONTHUYECKHE, SJIEKTPOHHBbIE, 30HI0BBIC). [IpenmymecTsa,
HEJAOCTaTKW M 00JacTM NPUMEHEHUS  CKaHUPYIOLIEH  3JEKTPOHHOW  MHUKPOCKOIIUH,
MIPOCBEYMBAIOLIEH JIEKTPOHHON MUKPOCKOIIUU U CKAHUPYIOLIEH 3JIEKTPOHHONH MUKPOCKOIUU.

Pa3nea 1.2. Beenenue B C3M.

Uctopuss C3M. VcerpolcTBO W HOPUHIMI  pabOThl  CKAHUPYIOIIMX — 30HAOBBIX
MukpockoroB. OcHoBHble 3ieMeHThl C3M. Ckanepsl. Cuctema oOpaTHOU CBsI3U. 30HIOBBIC
natuuku. [lpunnun gopmupoBanus usobpaxenus B C3M. 3amura OoT BHEUIHUX BO3ACHCTBUIA.
Knaccudukanuss merogor C3M. CpaBHeHHE pa3pemiaroniei CriocOOHOCTH PAa3IMYHBIX BHJIOB
C3M.

Pa3nea 1.3. Ckanupywomas TyHHeabHass Mukpockonust (CTM).

@usnyeckne ocHOoBbl CTM. OIleKTpOHHBIE CTPYKTYpbl TBEPAOrO Te€la U €ro
noBepxHocTu. TyHHenbHbIN 3pdexT. Texunueckue ocHoBbl CTM. KoHeTpykiny cKaHUPYIOIIMX
TYHHETIbHBIX MHUKpPOCKOMOB. Pexumbl pabotet CTM. Meton mnocrossHHONW Toka. Merton
MOCTOSIHHOW BBICOTHL. Meton oToOpakeHue paboThl BbiIxoAa. Peanusamuss aromapHOTo
paspellieHusl B CKaHMPYIOIIEM TYyHHEIbHOM Mukpockomne. Orpanundenuns CTM. Peanmzanus
aTOMapHOTO pa3pellieHusl B CKaHUPYIOIEM TYHHEIbHOM MUKpocKkone. [TonroroBka noBepxHoCTH
TBepabIX Ten st CTM uccnegoBaHuil.

Paznen 1.4. ATomHo-cuoBasi Mukpockonusi (ACM).

CunoBoe B3auMoJeiicTBUE 30HAOBOro jaaTuvka M oOpasua. Ilotenuman Jlennapna-
Jlxonca. ACM 30HIBI: BB, CIOCOOBI M3rOTOBJIEHUS, OCHOBHbIE MapaMeTpbl. KoHCTpykius
ACM. CnocoObl perucTpaliy OTKJIOHEHUs KaHTuieBepa. Pexumsl pabotsl ACM. KonTakTHas
ATOMHO-CHUJIOBAasi MMKPOCKOIHSI- METOJ IOCTOSSHHOW BBICOTBI, METOJ| IOCTOSHHON CHJIBI,
KOHTaKTHBIM MeToj] paccornacoBanus. Henmoctatku koHTakTHOM ACM. IlomykoHTakTHas
aTOMHO-CHJIOBasi MUKpockonus. [IpeumyiecTBa u HegocTaTky noiaykoHTakTHOM ACM. Kpussie
3aBHCUMOCTH CHWJIBI OT paccTosiHusA. JlaTepanbHoe B3aMMOAEWCTBHE 30HIA W oOpasua.
Mukpockomnus jnatepaibHbIX cui. Paspematomas crnocodHocts ACM. beckontaktHas ACM.
Bo3moxknoctu OeckontaktHOo ACM. Hcnonb3oBaHWe OpPraHMYECKHMX MOJIEKYJT B KauecTBe
30H710B 111 C3M. HanotpyOku — natunku C3M.

Pa3nea 1.4. Ckanupyromas 0JuKHeNnoJbHast onTudeckas mukpockonusi (CbOM).
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Teopernueckue ocHoBel CBOM. DddekTuBHOE MPeoAOJeHHUE  ONTHYECKOTO
mudppakiuonHoro  mpenena.  30Hapl CBOM:  tumbl, wu3roroBineHue.  KoHCTpyKiuu
OJIMKHETNOJIBHBIX  ONTHYECKUX MHUKPOCKOMOB. KOHTpOdb paccTosHus MEXIy 30HIOM U
MOBEPXHOCTHIO. Peanuzanus cucreMbl o0patHO# cBsizu. Paspemaromas criocooHocth CBOM.
Pexxumebl paboter u Buapl CBOM. Kondurypanus CBOM ¢ moaynem UK-Dypre.

Moayas 2 .Bo3moxknoctu C3M.

Pasznen 2.1. Ipyrue Buanst C3M.

Muxkpockonusi cui TpeHus. MeTton MOAYJALUU CUiibl. MHOTOIPOXOIHBIE METOAUKH
paboter C3M. DOmektpocuioBas MHKpockomnus. CKaHHpYIOMas €MKOCTHas MHUKPOCKOITHS.
Merton 3ou1a KenbBuna. Marnuthast cuioBast Mukpockonust (MCM). ITpunuun padotst C3M B
pexume MCM. Ksazucratuuyeckue wmetonuku MCM. KoneGarenpubie Mertoauku MCM.
3onmoBeie gatuuku s MCM. Jlurorpagus B C3M. CTM, ACM nwurorpadus. AHOIHO-
OKHUCIIUTEIbHAs TUTOrpadus.

2.2. Bosmosxknoctun C3M.

[IpeumymecrBa u Hemoctatkm C3M. Cranmaptel C3M. HckaxkeHue wu300pakeHUS
ckaHepoM. MckaxkeHusi, CBsI3aHHbIE C 30HIOBBIM JAaTUYUKOM. VIckaxkeHus:, CBSI3aHHBIE PEKUMOM
pabotet C3M. Kanubpoka C3M. IlpuHiunsel KOppeKTUpPOBKH wu3o0pakeHuit C3M.
Bo3MOXHOCTH aTOMHO-CHUIIOBON MUKPOCKOITHU B OTIpeAesicHuU (JOPMBI U pa3MepOB HAHOYACTHII
METAJIOB U UX COEAMHEHMH. METOTUKM BOCCTAHOBJICHMSI pPEANbHONH TeOMETpUU OOBEKTOB
uccienoBanusi ACM. Bo3MoXHOCTh MTPOBEACHUST HEPA3PYLIAIOIINX MCCIEIOBAHUM C TOMOIIBIO
ACM.

Mopnyas 3. [Ipumenenne C3M

Pazgen 3.1. Ilpumenenme C3M s HCCIeI0BAHUST OCHOBHBIX KJIACCOB
HAHOMATEPHAJIOB.

AtomapHoe paspemieHue, npocturoyroe ¢ nomoupo CTM. Ilpumenenne MCM.
[Ipumenenust OMMKHENOJBHOW ONTUKH. lccnenoBanue BOAOPOIHBIX CBsizeil. OmnpeneneHue
pasmepoB u ¢Gopmbl HaHouacTull. MccnemoBaHuss MOpP(OJOTMM U  JIOKAJIBHBIX CBOWCTB
MOJIMMEPHBIX MaTepuasioB. VcciaenoBaHusi MarHUTHBIX HAHOYACTHUIL U CTPYKTYp MeTtogom MCM.
Boruncnenne anaresmonHHeix cuin MerogoM ACM. Bosmoxnoctn u nepcnektuBsl ACM B
WCCJICIOBAHUHN CHHTETHYECKUX XHMMHUYECKHUX BOJIOKOH. lccrnenoBanue HaaMONIEKYISIpHON
CTPYKTYpbI HOTUMEPOB U KOMITO3UTOB. Mcnonb3oBanre C3M niis uccnenoBanust MophoIoruu u
IIPOLIECCOB POCTA.

Pasznea 3.2.hcciaenoBanne 0M0J10rHYe€CKHX 00bEKTOB ¢ moMombo C3M.

UcnonszoBanne C3M B pazmuuHbix cpenax. BosmoxHoctn C3M mnst uccienoBaHus
00BEKTOB B JKMIKHX cpefax. [IpUHIMIBI TPUTOTOBIIEHUS OHOJOTHYECKHX OOBEKTOB IS
uccienoBanus ¢ nomompbio C3M. Bo3moxHOCTH B HCClIeOBaHWU OEIKOBBIX MOJEKYT C
nomomipto C3M. Usyuenne JIHK. HccnemoBanust BupycoB u Oakrtepuil. HccienoBanue
aAre3MOHHBIX B3aNMOJIEUCTBUH.

Pa3nea 3.3. CoBpemennbie npudopsl u Metoasl C3M.

OcCHOBHBIE TIPOU3BOJAUTENN CKAaHUPYIOIIUX 30HJOBBIX MUKPOCKOIMOB. DopMaT JaHHBIX B
C3M. Bapunantel Busyanuzauuu C3M  wuzoOpaxkenuil. KomnyectBeHHslit anamuz C3M
n3o0paxeHunit. CTaTuCTUUECKUN aHAIU3 U300pakeHUH, MOTYYeHHbIX ¢ oMoIbio C3M.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunael yue6HOM paboThI B 3auetHbIX B akanem.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
AyYJAUTOPHBIE 3aHATHSL: 1,77 64
Jlexiuu (JIek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 1,33 48
JlaGopatopHble paboThI - -
CamocrositesibHas padora (CP): 1,23 44
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
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Bunpr yue6HOM paboThl B 3auetHBIX B actpon.
€IMHHIIAX gacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 81
AyaMTOpHBbIE 3aAHATHS: 1,77 48
Jlexmm (Jlek) 0,44 12
[TpakTueckue 3aasitus (I13) 1,33 36
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,23 33
Bu1 kKoHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer

AHHoOTauus padoyeii NporpaMMsbl JTMCHUTLIMHBI
«Tepmuuecknii anajiu3 Hanomatepuaios» (b1.B.JIB.5.2)

1. leap QAMCHMIVIMHBI - (OPMHUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEACTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHallu3a JUIsl UCCIIeI0BaHUsl HAHOMAaTEPHAaJoB.

2. B pe3yabraTe wu3y4YeHUs IHCHMIUIMHBI OOy4YalOIMiici 1O mporpamMmme
0akaJjlaBpuaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypHsiMu (OK), obmenpodeccuonansubivu (OIIK)
u ipodeccuonanbubiMu (I1K) koMmeTeHIusAMu:

- CHOCOOHOCTBIO TIPUMEHSTH HABBIKM HCIONB30BAHUS NPUHIMIIOB M  METOAMK
KOMIUIEKCHBIX HCCJIEIOBaHUI, WCHOBITAHUW M AMATHOCTUKH HU3JIENUA U3 HAHOMAaTepUajoB U
MPOIIECCOB WX TMPOM3BOJICTBA, OOpabOTKM W MoauduKauu, BKIOYAs CTaHJAPTHBIC U
ceprudukanronnspie ucnsitanus (ITK-3);

- CIIOCOOHOCTBHIO TPUMEHSTHh HABBIKM HCIOJIB30BaHUS (TI0J] PYKOBOACTBOM) METOJIOB
MOJICJIUPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTUMU3AIMU TEXHOJOTHYECKHX IPOLECCOB H
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALUY U cepTUHUKAIUU MaTepraioB u npoueccoB (I[1K-4);

- CIOCOOHOCTBIO TMPUMEHSATh HABBIKM HCIOJNB30BAHMS TEXHUYECKHX CPEICTB IUIf
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTUYECKHX IPOLIECCOB MOJIYYCHUS U
CBOICTB HAaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUIL, (YIJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB U naenuii u3 uux (I1K-7);

3Hamy:

- KJacCHU(UKAIMIO METOJI0OB TEPMHUYECKOTO aHan3a, (PU3UKO-XUMHUECKHE OCHOBBI
TEPMUYECKOTO aHalIM3a MaTepUaioB, YCTPOWCTBO M TNPHUHIMII PAOOTHI OCHOBHBIX METOIOB
TEPMUYECKOTO aHAJIN3a, BIMSHUE YCIOBUH TPOBEICHHUS OJKCIIEPHMEHTa Ha pe3yJIbTaThl
TEPMUYECKUX METOJIOB aHAIN3a, BO3MOXKHOCTU M 00JIaCTH MPUMEHEHUs TEPMUYECKUX METOJIOB
aHaJM3a JUIsl UCCIIEJ0BaHUSI HAHOMATEPUAIOB.

ymemy:

- aQHANM3UPOBATh PpE3yJbTaThl, IOJIYYEHHBbIE C TOMOLIbIO pPAa3JIMYHbIX METOJIOB
TEPMUYECKOTO aHaIM3a, KOPPEKTHO PpACCUUTHIBATh (PH3MKO-XMMUYECKHE (KHHETHYECKHE H
TEPMOJIMHAMMYECKUE) MapaMeTpbl MO JaHHBIM TEPMOIPAaBUMETPUU U U QepeHIHraIbHO-
CKaHHUPYIOIIEH KaJOpUMETpuH, (POPMYJIHpPOBATH TEXHUUECKHE TPEOOBaHUS K OOBEKTaM
UCCIIEIOBaHMUS.

enaodemsn:

- NPUHLMINAMH TPOBEJCHUS SKCIEPUMEHTa W CTaHJAPTHBIMH METOAMKAMHU aHalu3a
HAaHOMATEPHAJIOB ~ METOJIOM  TEPMOTPaBUMETpHH W  JU(QepeHIHaTbHO-CKaHUPYIOIIeH
KaJOpUMETPUH, METOJaMH TEPMOKMHETHYECKOrO aHajiu3a, MeToJaMH paboThl C Hay4yHOMH
JUTEpAaTypol U DJIEKTPOHHO-OMOIMOTEUHBIMM  pecypcaMd IO  TEOPETUYECKUM U
TEXHOJIOTUYECKUM acleKTaM TepMOTIPaBUMETPHUECKOT0 aHAJIM3a HAHOMATEPHAJIOB.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

BBeieHne B MeTOIbl TePMHYECKOr0 aHAJIM3a HAHOMaTepHuaJoB. Vcropus M sTambl
pa3BUTHS TEPMUYECKHX MeTOI0B aHaim3a. Metox Jle-1llarense. OCHOBHBIC BUIBI TEPMHUECKOTO
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anammza: TT'A, ITA u JICK. [IpunniunuansHoe ycTpoicTBO nepuBarorpada. OCHOBHBIE 3a/1auu
KJIACCUYECKUX METOJ0B TEPMHUYECKOI0 aHaiu3a MarepuaioB. (DHU3MKO-XMMHUYECKHE OCHOBBI
TEPMUYECKUX METOJOB aHanu3a. J[MHAMMYECKUI M HM30TEPMHUUYECKHE DPEKHUMBI TEPMUUYECKHX
MeTOJ10B aHanu3a. O0JacTH NPUMEHEHUS TEPMUYECKUX METOJIOB aHAIN3a HAHOMATEPUAJIOB.

TepmorpaBumerpuueckuii anaaus (TT'A). OcHoBBI METO/1a TEPMOTPABUMETPHUUECKOTO
ananu3za. [Ipunuun ycrpoiictBa npudopa TI'A. Kpussie TT'A. Bocnpoun3Boauiaoch U TOYHOCTh
Merona TI'A. BiusiHue yciaoBus MpoBeIeHUs JKcrepuMeHTa Ha pe3yiabrathl TI'A. CrmocoObl
OIpe/IeNICHUs] TEMIIEPATYPHBIX UHTEPBAJIOB PA3JI0KEHUS BEIIECTB, ONPEAEIICHUE IOTEPh MACCHI.
Ncrounnku ommbok u norpemHocteit B TTA.

JAudppepeHunanbHO-TEPpMUYECKHUI aHaJIn3 (ATA). OcHoBBI MEeToaa
muddepeHIManTbHO-TEPMUUECKOT0 aHanu3a. YpaBHeHue Kupxroda. Ilpunumn ycrpoiicTBa
npubopa JTA. Kpussie [ATA. IIpeumymectsa u Henoctarku JTA. TennonepeHoc.
Tepmomnapel: Matepuansl U cBolicTBa. [loHsaTHE TanoHa BeniecTBa. BimsiHue ckopocTH peakuui
U YCIIOBHS NPOBEJCHHS dKCHEpUMEHTa (pazMep THUTIs, (GOpMBI Jepikarens, IpoObl, CKOPOCTH
HarpeBa, BIWsHHE aTMocdepsl B meun) Ha Gopmy nuddepeHimanpHo kpuoid. McTouHMKH
om0k u norpemHocteii B J{TA.

MuddepenunanbHo-ckanupyomas kaaopumerpus (JICK). Obnactu npumeHeHHs
JCK). CriocoObI ompesesieHrs TeMIIepaTypPHBIX MHTEPBAJIOB PA3JIOKCHUS BEIICCTB M (ha30BBIX
nepexonioB. KonmuyecTBeHHOE ompenerneHue TermioBeiX 3(dekToB. VccnenoBanue KUHETHUKU
peakIuil TEPMUYECKOTO Pa3JIOkKEHUss MaTepuanoB. MCTOYHMKM OMIMOOK M TOTPEIIHOCTEH B
JACK. Paznuna mexny ATA u JICK. CUHXpOHHBIN TEPMUYECKUI aHATIU3 MAaTEPUAJIOB.

JMuiaatomerpusi. Xapakrepuctuka Merona. Onpenenenne M3MEHEHUN JUTMHBI 00pas3IoB
IIPU HarpeBe U OXJIAXKACHUHU WM IIPU U30TEPMUYECKOM BblAepKKe. TemneparypHblid KOHTPOJIb B
nunaromerpe. Jpomn-kanopumerpus. CriocoObl onpeiesieHns TEII0EMKOCTH MaTepHaIoB.

KoMiuiekcHble MeTOAbI AHAJIM3a HAHOMATEPUAJIOB. AHAIW3 BbLICIMBIIUXCA Ta30B.
Coswmerenne mpudbopoB Tepmuueckoro anainuza ¢ MK-®Oypoe u macc-cnekrpomerpamu (MC).
CTA-UK-O®ypre: npuniun padbotsl u obiactu npumeneHusi. CTA-MC: npunuun paGoTsl U
o0yacTu NPUMEHEHHUS.

IIpuMeHeHne TepMHUYECKUX METOA0B /ISl aHAJIM3a HAaHOMAaTepuaJioB. VccinenoBanue
IUTABJIEHUST HAHOYACTUI[ METAJJIOB C IIOMOIIbIO TEepMHUEcKUX MeTojoB aHaiuza. CTA
KOMITO3UIIMOHHBIX MaTepHuaoB. UccnenoBanue KOJIMYECTBEHHBIX XapaKTEPUCTUK
HAaHOMAaTEepHaJIOB METOJAMHM TEPMHUYECKOTO aHajau3a. Bimsaue pasznuusbix (axropoB (mpumect,
XUMHNYCCKHEC BBaHMOﬂeﬁCTBHﬂ, aTMocq)epa He‘II/I) Ha TOYHOCTBh KOJHMYCCTBCHHOI'O M Ka4YCCTBCHHOI'O
aHaJIu3a.

CoBpemMeHHbIe TeHJAEHUMH M HaNpaBJIeHUs] Pa3BUTHA TePpMHYECKMX MeTO10B
aHaJM3a BellecTB W MarepuaoB. (OCHOBHbIE NPUHIUIBI TEPMOMArHUTOMETPUHU.
TepmoconomeTtpusi. Beicokoremneparypssblii ontudeckuii JJTA u ero ananoru. Merop nazepHoit
BCIIBIIIKYA: MPHUHIUINATIBHOE YCTPOMCTBO mpubopa, (HPU3MKO-XUMHUYECKHE OCHOBBI, MPUMEPHI
npUMEHeHUs. MeTo ] rperoIux MminT. BeICOKOTOUHOE N3MepeHUe TEMIOBBIX TOTOKOB.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
SAMHUIIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 1,77 64
Jlexm (Jlek) 0,44 16
[Tpaktuyeckue 3austus (I13) 1,33 48
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 1,23 44
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
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Bunast yueOHol paboThI B 3aueTHBIX B actpon.
eIMHUIIAX Jacax
Oo6mas TPy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY IJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSL: 1,77 48
Jlexuuu (Jlek) 0,44 12
ITpaktnueckue 3ansatus (113) 1,33 36
JlaboparopHbie pabOTHI - -
CamocrositeabHas padora (CP): 1,23 33
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanugA padoyeil NpPOrpaMMbl 1M CHUNIMHBI
«MeToabl J1azepHoii Judpakuun 1Js u3yueHusi Hanomarepuaaos» (b1.B./1B.6.1)

1. leap TUCHUNIMHBI - TPHOOPETEHUE 3HAHWUN, YMEHUN, BIaJICHUA U (GOpPMHUpPOBAHUE
KOMITETEHIINI B 00JIACTH METOJIOB JIa3epHON AU(paKIuy Ui aHATN3a HAHOMATEPUAJIOB.

2. B pe3yabraTre wu3y4yeHHs AUCHUIUVIMHBI oOy4yawlluiicsi 10 mporpamMme
0akajaBpUaTAa J0JI/KEeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubiMu (1K) komnereHmsIMu:

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEPHUAJIOB M HAHOCHUCTEM
HEOPraHMYEeCKON (METAJUIMUECKUX W HEMETAJNIMYECKUX) W OpraHu4ecKod (IIOJIMMEpHBIX U
VIIEPOAHBIX) MPUPOABI  (TBEPABIX, JKUIKHUX, TelIe00pa3HbIX, a’dpO30JbHBIX), BKIIOYas
HAHOIJIEHKU M HAaHOCTPYKTYPUPOBAHHbBIE MOKPBITUS, AJI PELIECHUS MPOU3BOJCTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MATEPUAIOB JJIs 3aJlaHHBIX YCIOBUM SKCILTyaTalluu ¢
y4eToM TpeOOBaHUI TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJIOBEYHOCTH,
9KOJIOTMYECKUX MocieaAcTBui ux npumenenus (I1K-5);

- CIOCOOHOCTBIO NPHUMEHATH HABBIKUM MCIIOJIB30BAHUSI TEXHOJOTMYECKUX OINEPALUM,
000py/I0BaHNsl, HOPMAaTUBHBIX U METOJUYECKHX MATEPUaJOB MO TEXHOJOIMYECKON MOArOTOBKE
IIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMHA OCHOBHBIX THUIIOB HAHOMATEPUAIOB
¥ HAaHOCHCTEM HEOPraHW4YeCKOW U OpraHu4eCcKOW MPHUPOABI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’pO30JIbHBIX ), BKJIIOYAsi HAHOIJIEHKW M HAaHOCTPYKTYPUPOBAHHBIE MOKPBITHS, a TAaK)Ke U3ENNi
Ha UX OCHOBE U IIPOLIECCOB IOJIYYEHHS C IIEMEHTAMU SKOHOMUYECKOTO aHaJIN3a U Y4ETOM
MpaBWJI TEXHUKHU OE30MaCHOCTH, MPOU3BOJCTBEHHOW CAaHUTApPUM, MOKapHOW O€30MacHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CIIOCOOHOCTHIO MPUMEHSATh HAaBBIKM HCIIOJIIB30BAHUSI TEXHUUECKHUX CPEACTB IS
MU3MEpPEHUS. M KOHTPOJISI OCHOBHBIX IAapaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYyYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuaaoB u uzaenuii u3 uux (IK-7);

3Hamy:

- TEOPETUYECKUE OCHOBBI CTATUUECKOT0 ¥ IMHAMUYECKOTO PACCEUBAHMSI CBETA;

- YCTPOMCTBO M MPUHLUII paOOTHI JIa3epHBIX aHAIN3aTOPOB pa3Mepa YacTHIl;

- BO3MOXXHOCTU M 00JIaCTH NPUMEHEHUsI METOJOB JUHAMUYECKOIO CBETOPACCESIHUS JUIS
MCCJIEJOBaHMsI HAHOMATEpPUAJIOB;

ymemy:

- QHAJIM3UPOBATh M300pAKEHUS U JAHHBIE, MOJYyYEHHbIE METOJOM JUHAMHYECKOIO
paccesiHMsI CBETa;

- popMyHpOBaTh TEXHUYECKHE TPEOOBAHMS K 0OBEKTaM MCCIICI0BAHMUS;

8naoems.

- HaBblkaMM 00pabOTKM M UHTEpPIpETaldd JAHHBIX, [OJIYUEHHBIX METOAO0M
JUHAMHYECKOIO PACCESHHUS CBETA,

- MeTogamMu paboOThl C HayyHOM JMTEpaTypodl M  ANEKTPOHHO-OMOIMOTEUHBIMU
pecypcami, CBA3aHHBIMU C IPUMEHEHHEM Ja3epHoN AudpaKkuy Ui aHaIM3a HAHOMATEPUaIOB.

3. KpaTkoe coep:kaHue M CHUIIHHBI
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1. Bsenenme. /IMarHocTMKa M MeETOAbl HMCCIEI0BAHUS HAHOMATEPHAIOB U
HAHOCTPYKTYP

Mertonbl onpenenenus pazmepa yactull. CutoBblii MeToa. CeaAMMEHTAIMOHHBIA METO/I.
Konnykromerpuueckuii Mmeroa. Meroxg  MHMKpPOCKONUHM, Pa3sHOBUAHOCTH  MHKPOCKOIIOB.
TexHuueckoe ocHallleHHe, 001asi KOHCTPYKLUS 3JIEKTPOHHBIX MUKPOCKOIOB U XapaKTePUCTHUKU
uHpOpMaLMK, TOJYy4aeMOH C HCHOJB30BAHUEM PA3JIMYHO OCHALICHHBIX MHKPOCKOIIOB.
Pazpematomas crnoco6HocTh MHKpockonoB. IloaroroBka o0pa3noB Ui HCCIEIOBaHUSA Ha
MHUKpocKkomax. OnpeneneHiue  auamerpa  Hechepuyeckux — yactul.  lIpuHIMNUanbHbIE
BO3MO>KHOCTH 2JIEKTPOHHBIX MUKPOCKOIIOB B CJIy4ae UX IPUMEHEHMs U1 aHAJIU3a MaTCPUAIIOB.

2. TeopeTnueckmne OCHOBBI CBeTOPaCCesTHUSA

Hcropus  cBeropaccesHus.  OnTuYeckWid  JUamna3oH  JJCKTPOMAarHUTHBIX — BOJIH.
@u3nyecKkue OCHOBBI IIPOLIECCOB pACCESHUS M IOIVIOUIEHMUsI CBeTa. YCIOBUS U BHUJbI
pdJIeeBCKOro  paccesaHus.  PaccesHue — ManplMM  4YacTHLAMHM  IOJSAPU30BAHHOIO U
HEMOJSIPU30BaHHOTO ~ cBeTa. Paccesstnme Ha  QuIyKTyanusix ¥ 4acTuuax. SIBieHwus,
HaOJroAaroLMecs pU pacpoCTPaHEHUH CBETA B JUCIIEPCHBIX CUCTEMaX. YIIPYroe U Heylpyroe
paccesiHue.

3. Teopusi MOJIEKY/ISIPHOTO paccessHUA CBeTa

Asnenus  Manpensmtama-bpuuiroona u Pamana.  JlazepHas — cnekTpockomnus
KOMOMHAIIMOHHOI'O paccesiHus. BeiHykaeHHOe KoMOMHalMOHHOe paccestnue. Mogens Jlopenua.
Teopus Panes monekymnsipHoro paccesHus. OcHOBHbIE cieicTBUs Teopun Panest. MonekynsipHoe
paccesiHUE Ha QUIYKTYalUsX aHU30TPOIMHU B ra3e. MonekynsipHas peppakius.

4. IlorsiomeHue u paccesinne cBera cepuyeckoii yacTuueii (reopust Mu)

CriexTpasbHble XapaKTEPUCTHKHU paccesHusl cBeTa Ha ceprueckux vactunax. BiusHue
CTPYKTYpbl M (OpPMBI pacceMBalOIIMX YACTUL[ HA ONTHUYECKUE XaPaKTEPUCTUKHU JUCIEPCHOM
cucteMbl. OCOOEHHOCTH MHAMKATPUC paccesiHUs Ha cepUUYEeCKUX YacTHLAX B 3aBUCHMOCTH OT
pa3mMepa M ONTHYECKUX TOCTOSHHBIX. Bekrtopnas nuarpamma Mu. Teopuss @paynrodepa.
MHorokpartHoe paccenBanue. CTaTHYECKOE pacCEMBAHKE CBETA.

5. lnHaMnuyecKoe pacceMBaHHe CBeTa

OcHOBHBIE WM JMHAMHUYECKOTO pacceuBaHusi cBera. Ilapamerpsl omnpezneneHus
METOJIOM JMHAMHYECKOTO CBETOpaccesHus [Munpoaunamuyeckuii Tamerp.
ONEKTPOKMHETUYECKUN  NOTEHIMAN.  OJIeKTpoKuHeTHueckue  siBieHud. Teopus  DC.
Monekynsipraas macca. CpaBHEHHE METOJIOB CTaTUYECKOTO U AMHAMUYECKOTO pacCesHUs CBETA.

6 CocTaBHBIE 2JIEMEHTHI AHAJTU3ATOPOB Pa3Mepa YacTHI

Jlazepsl, npuHLUI paboThl Ja3epa. Bunabl nasepoB. AkTuBHas cpena nazepo. Hakauka,
MEXAHU3M «HAKA4YKW» JIa3epoB. ONTUYECKUI pE30HATOP. XapaKTEPUCTUKN KAaueCTBA U3ITyYCHUS
na3epoB. [lerextopsl poToHOB. DoTOIMUCCHOHHBIE yeTpolicTBa. [Ipudop xoppenauuu. Cucrema
cueta (pOTOHOB.

7. IIpuHIMNIHATbHBIE CXeMbI YCTAHOBOK JIa3ePHbIX AHAJIU3AaTOPOB.

[TpuHIMOMATBHBIE CXEMBl YCTAaHOBOK JIa3epHBIX aHAIM3aTOpPOB KommaHuM Fritsch,
Malvern, Horiba u mnpouee. IlpuGopsl, ocoGeHHOCTH MoOAENeH Ja3epHbIX AaHAIU3aTOPOB,
JIOTIOJTHUTENbHbIE MOaynu. [IpuMmeHeHne Metona ja3epHOW audpakiuu s HCCIeOBaHUs
HAaHOMAaTEpHAaJIOB.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunpt yueOHoit paboThI B 3auetHbIX B akanem.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBbIE 3aHSITHS: 1,33 48
Jlexiuu (JIek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
JlaGopatopHble paboThI - -
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
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Bunbr yue6HOM paboThI B 3auetHBIX B actpon.
€IMHHIIAX gacax
O01as TPY10€eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY IIAHY 3,0 81
AyIUTOPHBIE 3aHIATHS: 1,33 36
Jlexmm (Jlek) 0,89 24
[Tpaktuueckue 3austus (I113) 0,44 12
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,67 45
Bu1 kKoHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTauus padoyeii nporpaMMbl IMCHUILIHHBI
«Yriaepoanbie HaHomatepuab» (b1.B.J1B.6.2)

1. Heab QUCHMIUVIMHBI - IPHOOpPETEHNE 3HAHWUN, YMEHUH, BIaeHUi U (GopMUpOBaHUE
KOMIIETEHIIMH B 00JacTH YIJIEpOJHBIX HAaHOMATEpUAJIOB M O3HAKOMJIEHME C UX CTPYKTYpOH,
CBOWCTBaMH, BO3MOXXHOCTSIMH ITPHUMEHEHHS.

2. B pe3yabraTre mu3y4YeHUsl JHCUMILUIMHBI OO0y4YaloIMiici 1O mporpamMmme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnepyrommumu o0mekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonansubiMu (1K) komnereHmsIMH:

- CIIOCOOHOCTBIO TPUMEHSATh OCHOBHBIC THUIIBI HAHOMATEPUAIOB M HAHOCHUCTEM
HEOPraHMYECKOW (METAJUIMYECKHX W HEMETAUTMYECKUX) W OPraHWYeCKOH (IOJIMMEPHBIX |
YIJIEPOJHBIX) HPUPOABI  (TBEPABIX, JKUAKHMX, TIeleo0pa3HbIX, ad3pO30JIbHBIX), BKIOYas
HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIE MOKPBITHSA, JUIS PEIICHHs MPOM3BOJCTBEHHBIX 3a/1ad,
BJIaJICHUEM HaBbIKaMM BBIOOpA 3THUX MaTEpUAOB I 3aJaHHBIX YCIOBHM OSKCIUTyaTalluu ¢
y4eTOM TpeOOBAHUN TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTHYECKUX TochencTBuii ux npumenenus (I1K-5);

- CHOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJB30BAaHUS TEXHOJIIOTUYECKUX OIEpaluni,
000py10BaHUs, HOPMAaTUBHBIX U METOAMUYECKMX MAaTEpPHAJIOB MO TEXHOJIOTMYECKOH MOATrOTOBKE
IIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMHA OCHOBHBIX THUIIOB HAHOMATEPUAIOB
U HAaHOCHCTEM HEOPraHWYECKOH M OpraHMYecKOW MpUPOb! (TBEPHBIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKIIFOYAst HAHOTUIEHKH W HAHOCTPYKTYPUPOBAHHBIE MOKPBITHS, a TAKKE M3JIETHN
Ha UX OCHOBE M INPOIIECCOB MOJYYEHHUS C 3JIEMEHTAaMM HKOHOMHMUYECKOTO aHaliM3a U y4eToM
NpaBUJI TEXHUKK O€30MacHOCTH, MPOW3BOJICTBEHHON CaHWTApHH, MOKApHOH O0€30macHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CHoCOOHOCTHIO TIPUMEHSTH HAaBBIKA MCIIOJNB30BAaHUS TEXHUYECKHX CPEICTB LIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTMYECKMX IMPOLECCOB MOJIY4YEHUS U
CBOICTB HAaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaaoB u uzaenuii u3 uux (IK-7).

3HaMb:

- MojaubUKalMK yIriepoja, CTPYKTYpy M CBOWCTBA YIJIEPOJHBIX HAaHOMAaTepHAJIOB,
BO3MOXXHOCTH UX UCIIOJIb30BAHUS;

ymemy:

- HCIIOJIb30BATh pa3jMYHble WCTOYHWKA WHQOOPMAIMU JUIA TIONYYSHHS CBEICHHU O
HOBEHIIMX MCCIEOBAHUAX B 00IaCTH YIIEpOIHBIX HAHOMATEPHUAJIOB;

- KpUTHYECKHU aHAIM3UPOBATH HAYYHBIC TyOINKAIINY;

8naoems.

- HaBBIKAMH TIOJTOTOBKH aHAIMTHYECKUX 0030POB COBPEMEHHON HAYYHOH JINTEPATypHI B
00J1aCTH YTIepoIHBIX HAHOMATEPUAIOB B YCTHOM M MUCBMEHHOM (hopme.

3. KpaTkoe coep:kaHue JMCHUTLINHBI

1.BBenenue. Knaccugukanus yriepoaHbIX HAHOCTPYKTYP
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AnnotponHble  Monupukanuu  yriaepoaa OCHOBHBIE TMOHSTHS KBAHTOBOW XHMHH.
['mbpuauszanys aTOMHBIX OpOHMTajel W MHOrooOpasue aUIOTPOMHBIX MOIUPHUKAIMNA U
XUMHYECKHX COEIUHEHMH yriepona. AimMa3 u ankaHbl. ['padur, rpadeH, apeHbl, alKeHBI,
KapOuH, ankuHbl. CMeIIaHHbIe U TPOMEXYTOYHBIE AJUIOTPOIIHbIE MOIU(UKAIIMH YIIIEPOa.

2. YriiepoaHbie HAHOTPYOKH

Hcropus ortkpeituss YHT. IloHsATHE OOHOCTEHHBIX M MHOTOCTEHHBIX YIVIEPOIHBIX
HaHOTpYOOK. MHpopmarus 00 ux cTtpoeHHH W MeTofax mnoiyueHus. CTpyKTypHbIE CBOMCTBA.
XUpagbHOCTh HAHOTPYOOK. DIEKTPOHHBIE CBOWCTBA HAHOTPYOOK. OIJIEKTPOHHBIE CBOMCTBA
rpaguTOBOM  IUIOCKOCTH. MeXaHW4YeCKHe CBOWCTBA. YIIPYyrue CBOKMCTBA  yIJIEPOIHBIX
HAaHOTPYOOK.  DJEKTPOMEXaHWYECKHE CBOWCTBA  YIJIEpOAHBIX  HaHOTpyOok. IloHsTue
xupanbHocTU. OOCYKIEeHUE B3aUMOCBSI3U XUPATbHOCTH M (PU3MYECKUX CBOMCTB YIJIEPOIHBIX
HaHOTPYOOK. [IprMeHeHue yriepoHbIX HaHOTPYOOK. TOKCMUHOCTE HAHOTPYOOK.

3.DysiepeH

Hctopus otkpeiTs ¢yiepenos. Kimacteps! yraepoaa. YcraHoBka u MeToAuku Pudapia
Cwmommu. OtkpeiTus bakmuncrepa ®@ymnepa. Ilonstue o dymnepenax. Teopema Diinepa u
CTPYKTypa MOJEKyn (yIJIEpeHOB U YIJIEPOJHBIX HAHOKIACTEPOB, (yiuiepeHonono0HbIe
CTPYKTYpbl B >KMBOH mpupone. YriepolHbsle Kiactepbl ¢ymiepounnoro tuma. CHHTE3,
MO (HUIMPOBAHUE, UCTIOIH30BAHUE (PYIIICPEHOB.

4. I'padpen

[lonsatus rpadwura, rpadena, okcuna rpadeHa, crpoeHre U 0coOble CBOMCTBa rpadeHa.
Xumuueckoe wmoauduimpopanue rpadena. «I'padeHoBas» dIEKTpOHUKA. MHOTOCIONHBIHA
snutakcuanbuelii  rpadgeH (MEG). Crpykrypa, SIEKTpUYECKHE CBOMCTBA, MEXaHHYECKHE
CBOICTBa, BOBMOKHOCTH MPUMEHEHUS B JJIEKTPOHUKE

5. Hanoanmas.

[lonsTus HaHOanmMaza, CTPOGHHME M OCOOBbIE CBOWCTBA HaHOANIMasza. TeXHOIOTHS
MOJIy4YEHUs] JIETOHALMOHHBIX HaHoaiMa30B. OuUMCTKa HaHOAJIMa30B OT IpuUMeced. Meroabl
KOHTPOJISI CTETICHH YHCTOTHI I€TOHAIIMOHHBIX HaHoanmMasoB (JJHA). [Tonyuenune HaHoanMa3HBIX
cycnensuit. Ctpykrypa JJHA. [Ipaktuueckoe ucnonszoBanue JJHA.

6. Kommno3ursl, coaep:xaiiye yriepoaHbie MaTepHaJIbl

Matepransl M KOMIIO3UTBl Ha OCHOBE YIVIEPOJHBIX HaHOTpYOok. Ilomumepst u
KOMITIO3UTHBIE MaTepUaIbl HA OCHOBE JPYI'MX YIVIEPOJHBIX HAHOCTPYKTYD.

7. HeyriiepoaHble HAHOTPYOKH.

ITonatue HeyryiepoAHbIX HAHOTPYOOK. (DYHKIMOHAJIBHBIE CBOIMCTBa M IPaKTHYECKOE
MCIIOJIb30BAaHUE PA3JINYHBIX HEYTJIEPOAHBIX HAHOTPYOOK.

4. O0beM y4eOHOH JUCHUIIMHBI

Buasr yueOHO# paboThI B 3aueTHEBIX B akanewm.
€AMHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTrueckue 3anstus (I113) 0,44 16
JlaGopaTopHble paboThI - -
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
Bunel yue6HOM paboThI B 3auerHbIX B actpon.
eIMHHIIAX qacax
O01mas TPyA0eMKOCTh THCIUIIMHBI N0 Y4eOHOMY IJIAHY 3,0 81
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jlexru (JIek) 0,89 24
[Tpaktuueckue 3austus (I13) 0,44 12
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JlaGopatopHble paboThI

CamocrositesibHas padora (CP): 1,67 45

Bu1 kKoHTpoOJIsI: 3a4€T / IK3aMeH 0,0 3ayer

AHHoOTauus padoyeii nporpaMMsbl JIMCHUTLIMHBI
«HanomartepuaJinl B papmaneBruke» (b1.B.J1B.7.1)

1. leap AMCHMIJIMHBI - O3HAKOMUTH CTYJIEHTOB C NEPCIEKTUBHBIMU HAlpaBJICHUSIMH
NPUMEHEHHUsS HaHOMaTepualioB B  (apmaleBTUKE U  IpoOieMaMyd CO3JaHMsI  HOBBIX
JIEKapCTBEHHBIX CPEJCTB, JaTh MOHATHE 00 OCHOBAX 00IIel (apMaKoIOTHH, TOKa3aTh OCHOBHBIE
HAIpPaBJICHUSI U TOAXOAbl K pa3pab0oTKe HAHOYACTUIl U HAHOMATepHasoB AJsl (papMaleBTHKH,
JaThb HpPUMEpPbl KOHKPETHBIX pa3pabOTOK HAHOMATEPUAIOB JJIsl HAIIPaBJIEHHOI'O TpaHCIOPTa
BEIIECTB U JIEKAPCTBEHHBIX CPEJICTB, COJAEPKAIINX TaKue HAHOMAaTEPHUAJIbL.

2. B pe3yabraTe wu3y4YeHUs [IHCHMIUIMHBI OO0y4yaloIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadams cnenyrommmu oomekynbTypabiMu (OK), obmenpodeccnonansupivu (OITK)
u ipodeccuonanbubiMu (I1K) koMmeTreHusIMu:

- CIIOCOOHOCTBIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBIE NPEJICTABICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHANIOB MPHU MEPEX0Je UX B HAHOPA3MEPHOE COCTOSsIHUE (HOJb, OJHO
U JIByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BELIECTB W MaTEpHUaJiOB, B3aUMOJEHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpYyKarotei cpenoit (ITK-2);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMATEpPHUAJIOB M HAHOCHUCTEM
HEOPraHMYECKON (METaJUIMUeCKUX W HEMETAUTMYEeCKMX) U OpraHu4ecKod (MOJMMEpHBIX U
VIJIEPOAHBIX) HPUPOAbI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’3pO30JbHBIX), BKIIOYas
HAHOIUJICHKW M HAaHOCTPYKTYPUPOBAHHbBIC MOKPBITUS, AJIS PELICHUS MPOU3BOJICTBEHHBIX 3aiad,
BJIQJICHHEM HaBbIKAMU BBIOOpA ATHUX MaTEpUAIOB JUIsl 3aJaHHBIX YCIOBUH SKCIUTyaTallud ¢
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
IKOJIOTUYECKUX TocieacTBuii ux npumeHenus (I[1K-5);

3Hamy:

- IEPCIIEKTUBHBIC HANIPABIICHHSI TPUMEHEHHSI HAHOMATepUAJIOB B MEHIINHE;

- OCHOBBI 001Iel (papMaKoIOruM U aKTyajdbHbIE MPOOJEMBI, CBSI3aHHBIE C CO3/IaHUEM U
NpUMEHEHHEM HAaHOCHCTEM W HAaHOMATePHaJIoB JUis (hapMaIleBTHKH,

- IpUMepbl HAHOMATEPUAJIOB JIJIs1 HAIIPABJICHHOT'O TPAHCIIOPTA BELIECTB,

ymemy:

- QHAJIM3UPOBATh HAYYHYIO MH(POPMALUIO TIO CO3JaHMIO, UCCIETOBAHUIO U TPUMEHEHHIO
HAHOCHCTEM M HaHOMaTepUasoB i (hapMaleBTHKH;

- TOpPUMEHATh TEOpeTHYeCKHe 3HaHMs 00 OCHOBHBIX TOAX0JaX K pa3paboTke
HAaHOMATEPHAJIOB Ui MEIUIIMHCKOTO TPUMEHEHUS JUIsl PEIIeHHs] HCCIET0BATEIbCKUX U
NPUKJIAJIHBIX 33/1a4;

enaodemsn:

- CHOCOOHOCTBIO K KPUTHMUYECKOMY aHalu3y U OLIEHKE COBPEMEHHBIX Hay4YHbBIX
JOCTHXKEHUH B 00JIacTH  CO3JaHMsl, MCCIEIOBAaHUS M TNPUMEHEHHMs] HAHOCHUCTEM U
HaHOMAaTepHaJoB Ui (apMaleBTHKH;

- CIIOCOOHOCTBIO OIEHUBATH MEPCIIEKTUBEI TPUMEHEHHS HAHOYACTHII M1 HAHOMAaTEePHAJIOB
JUISL CO3/IaHUs JIEKAPCTBEHHBIX MPENapaToB, NPeIHAa3HAYSHHBIX /IS pa3IMYHbIX MTyTeil BBEICHUSL.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

1. IlepcneKkTHBHbIE HANpaBJeHUS NMPUMEHEHHS HAHOMATEPHAJOB B MeIHMIUHE.
MenuunHa, HaHOMEIUIIMHA, HAHOOMOTEXHOJOIrHs. PocT HayuHBIX HcceloBaHUN B 00JacTH
HaHOMAaTepHaJoB Ui MeAuIMHBL. OIEHKH pocTa pblHKAa HaHOMeOUIMHBL. [lepcrnexTuBHBIE
HalpaBJICHUs] HAHOMEIUIIMHBI: UMIUIAHTHPYEMbIE YCTPONCTBA;, MMIUIAHTHPYEMbBIE MaTepHalIbl,
MaTepuaibl M YCTpPOMCTBa A XUPYPIUHU; JUATHOCTHKA M BU3yaju3alus; (apMareBTHKA.
[Tpumepsl 3apyO€KHBIX M POCCHMCKMX pa3paboTOK B O3TuUX HampaBieHusx. [IpoGnembl
HaHOMEIUIIUHBI.
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2. Co3nanme HOBBIX JIEKAPCTBEHHBIX CPEACTB HAa OCHOBE HAHOYACTHI[ H
HaHoMaTepuanoB. IloHsTue nexapcTBEeHHOro cpeacrBa. (OCHOBHBIE U BCIOMOIATEIbHBIE
KOMIIOHEHTBI JICKapCTBEHHBIX CPEACTB. JTalbl CO3[aHUS HOBBIX JIEKAPCTBEHHBIX CPEICTB.
Mexnaynapoansie cranaaptel GLP, GMP, GCP. JlekapcTBeHHbIE (OPMBI, UX KIACCUPUKAIIHSL.
XapakTepuCTUKU 0€30I1aCHOCTH JIEKAPCTBEHHBIX CPEICTB.

3. JlekapcTBeHHOe BelIeCTBO W OpraHu3M. I[IpOHMKHOBEHHE BEIIECTB Yepe3
O6uonornyeckue MemOpanbl. IloHsTHe rucroremaruyeckux OaprepoB. Iyt BBeneHus
JICKApCTBEHHBIX BEIIECTB — WX KIACCU(HUKAIMS, AOCTOMHCTBA, OTPAHUYEHHUS M HEJOCTATKH.
PacnpeneneHnue nekapcTBEHHBIX BEIIECTB B opranusme. /lemonuposanue. buorpancdopmarus
JICKapCTBEHHBIX BeELIeCTB. BbIBeneHUe JeKapcTBEHHBIX BemiecTB. [lo0oyHOe M TOKcHUYEcKoe
JEUCTBUE JIEKAaPCTBEHHBIX BeIecTB. HampaBieHHBI TPAHCIOPT JIEKAapCTBEHHBIX BELIECTB Kak
BO3MOXXHOCTh CHU3UTH MMOO0YHOE JeiicTBue. [IpuHINT «HEe HaBpeIm.

4. Bonpocbl TOKCMYHOCTH HAHOYACTHIl M HAHOMaTepHaJIoB. [Ipo0iaeMbl TOKCHYHOCTH
BEIIECTBAa B HAHOpPA3MEpHOM cocTosiHuH. HaHoTokcukonorus. OcoOEHHOCTH OMOJIOTHYECKOTO
JaercTBus HaHowacTull. [Ipumepbl HaHHBIX O TOKCMYHOCTM HAHOYACTHI[ METaLUIOB, OKCHOB
METAJUIOB U HEMETAJIOB, YITIEPOJHBIX HAHOTPYOOK U (YIICPEHOB, CPABHEHHUE C TOKCHYHOCTBIO
BEUIECTB B PaCTBOPE U B BUI€ MUKPOYACTHUL.

5. Heoprannueckune HaHo4acTHIbI. Vcronp30BaHNEe HAHOYACTUI] METAJIIIOB B KAYECTBE
OaKTepULMIHBIX AareHTOB. MarHUTHblE HAHOYACTHIBI. MAarHWTHO-)KHUIKOCTHAs TUIETEPMUs
omyxoJyei. Hanouactuipl 3050Ta U QoroauHaMudeckas tepanus. [IponsBonHbie (yIiepeHoB.
[TopucTele HEOpraHMYECKWE HAHOYACTHLIBI KaK HOCHTEIM JIEKAPCTBEHHBIX  BEILECTB.
IlepcnexTHBBl HEOPraHMYECKUX HAHOYACTHI[ KAK HOCHUTENIECH I HAIPABIECHHOI'O TPAHCIIOpPTa
JIEKapPCTBEHHBIX BEILECTB.

6. JlumocoMbl W [Jpyrue AaccouMaThbl MNOBEPXHOCTHO-AKTHBHBIX BeLIECTB.
JIOCTOMHCTBA U HEIOCTATKH JIMIIOCOMHBIX (hopM npenapatoB. OcOOEHHOCTH JTUIOCOMHBIX (OPM.
OcHOBHbBIE KOMITOHEHTBI, UCIOJIb3YyEMbIE Ul TIOIYUYEHHS JIMIIOCOMHBIX IpenapaToB. [Ipumepsl
JIMIIOCOMHBIX MPENapaToB sl pa3IMyHbIX IyTel BBEACHUS U JICUEHUS Pa3IMUHbIX 3a00JI€BaHHH.
IIpuMeHeHne Jpyrux accoUMAaTOB IIOBEPXHOCTHO-aKTHBHBIX BEIIECTB KaK HOCHUTENIEH
JIEKapCTBEHHBIX BEILECTB - MULEUIAPHBIE JICLUTHUHOBBIE TE€IM, MHUKPOAMYJIbCUH, >KHUIKHE
KPUCTaJUIBL.

7. IloaumMmepcoaep:kamue HAHOYACTHILI W HaHoOMarepuaabl. Ilomumepsl,
pa3peleHHbIe U1 MEIUIMHCKOrO npuMeHeHus. HaHoKancyspl, HAHOYACTHUIIBI C MTOJIUMEPHBIM
MOKPBITUEM, TOJMMEpHbIE MULEIIBL. JleHapuMepsl. KoHBIOTAaThl JEKapCTBEHHBIX BELIECTB C
noJIMMEpHON MoJeKkynoi. Mukpokancynsl. [Ipumeps! pa3paboTOK JIeKapCTBEHHBIX MPENaparTos,
COJIepKalIuX HAHOCTPYKTYPBI IOJUMEPOB.

8. Jlpyrue HaHoYacTHIbI U HaHoMaTepuajbl. Hanosmynbcuu. TBepple TUMHIHBIC
HAaHOYACTHUIIBI: CTPOEHHUE, CBOWCTBA, HPUMEpPbl HCHOIb30BaHUA. KyOOCOMBI M T'€KCOCOMBI.
[[uKnoneKCTpUHBl U JApyTHe CynpaMmoieKyispHsle cucteMbl. Hanokonrtehnepsr n3 JIHK.
bnwxaiilnue W OTAANEHHBIE NEPCHEKTHBBI INPUMEHEHUS HAHOYACTHUIl M HAHOMAaTEpHUaJIOB B
MEULNHE.

4. O0beM y4eOHOH JUCHUIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX Jacax
Oo6mas TPyA0eMKOCTh TUCIHHIJIMHBI 0 Y4e0HOMY NJIaAHY 3,0 108
AyIMTOPHBIE 3aAHSITHS: 1,33 48
Jlexm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
JlaGopaTopHble paboThI - -
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager
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Bunast yueOHol paboThI B 3aueTHBIX B actpon.
eAMHUIIAX yacax
Oo0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AYJIUTOPHBIE 3aHATHSL: 1,33 36
Jlexiuu (JIek) 0,89 24
ITpaktnueckue 3ansatus (113) 0,44 12
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 45
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NporpaMmbl AHCUUIIMHBI
«Toxcukosorusi 1 HaHoTOKCHKoJIorUs» (B1.B./[B.7.2)

1. Heap aucuumiauHbl - GopMHpOBaHUE Y CTYJECHTOB MOHATHUS O PA3IUYHBIX ACMEKTax
TOKCHUYECKOI0 JEHCTBUS HAHOYACTUIl U HAHOMAaTepHAJIOB, MEXaHU3MaX UX JIEUCTBUS HA >KHUBbIE
CUCTEMBI U CIIOCOOHOCTH K OIIEHKE pHCKa MPpU paboTe ¢ HAaHOMaTepruaIaMH.

2. B pe3yabraTe wu3y4YeHUs IHCHMIUIMHBI OOy4YalOIMiici 1O mporpamMmme
0akaJjlaBpuaTa J10JI7KeH:

Obnadamye cnepyromumu o01mekynbTypHsiMu (OK), obmenpodeccuonansubivu (OIIK)
u ipodeccruonanbubiMu (I1K) koMeTeHIuAMU:

- CIIOCOOHOCTBIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBIE NPEJICTABICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHANIOB MPHU MEPEX0Je UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJHO
U JIByXMEPHOE), O BIMSHUU pa3Mepa Ha CBONCTBA BELIECTB U MaTEpUaJIOB, B3aUMOJEHCTBUU
HAHOMAaTEePHAJIOB M HAHOCHCTEM C OKpyKarotei cpenoit (ITK-2);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMATEpPHUAJIOB M HAHOCHUCTEM
HEOPraHMYECKON (METaJUIMUEeCKUX W HEMETAUTMYEeCKMX) U OpPraHu4ecKod (MOJMMEpHBIX U
VIIEPOAHBIX) HPUPOAbI  (TBEPABIX, JKUIKHUX, TelIe00pa3HbIX, a’pO30JIbHBIX), BKIIOYas
HAHOIUIEHKH ¥ HAHOCTPYKTYPHUPOBAHHBIE MOKPBITHSA, IJIs1 PEIICHHsS MPOU3BOJCTBEHHBIX 3ajady,
BJIQ/ICHHEM HaBbIKaMU BBIOOpA ATHUX MaTEpUAIOB JUIsl 3aJaHHBIX YCIOBUHM SKCIUTyaTallud ¢
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHMYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTUYECKUX TocieacTBrid ux npuMeHenus (I[1K-5);

3HamMy.

- OCHOBHBIE MOHATHUS TOKCUKOJIOTUU U HAHOTOKCUKOJIOTUH;

- MeXaHM3Mbl JeHMcTBUS Hauboyiee pPACHPOCTPAHEHHBIX TOKCHYHBIX BELIECTB H
aHTH/IOTOB;

- 0COOEHHOCTH JIEHCTBHSI HAHOYACTUI] HA )KUBBIE CUCTEMBI,

ymemn.

- TpaBWIbHO OIEHUBaTh PHUCK TpU paboTe C pa3IUUHBIMH HAHOYACTHUIIAMH U
HaHOMaTepHajaMH,

- BbIOMpaTh cCpeAcTBa 3alUTHl, HEOOXOoAUMble TMpU paboTe C  pa3IMYHBIMU
HAaHOCHCTEMaMU M HaHOMaTepUalaMu;

gnademn:

- nH(opManKen 0 TOKCHYHOCTH HEKOTOPBIX BHJIOB HAHOYACTHUIl U HAHOMATEPUaJIOB;

- HaBBIKAMU aHalIM3a COBPEMEHHOW HAy4YHOW JUTEepaTyphl B OOJACTH TOKCHMYHOCTHU
HAaHOMAaTEpPHAaJIOB.

3. KpaTkoe coep:xaHue M CHUIIUHBI

1. BBeaenune U OCHOBHble MOHATHS. OmnpeneneHNe TOKCUKOJIOTUH, Pa3/Ieibl
TOKcuKonoruu. Mcropus Ttokcukonoruu. IloHstne o BpegHoM BemecTBe. TOKCHYHOCTh U
omacHoCTh BemiecTBa. llonstue mo3bl. Kpubie «mo3a-adpdext». Bumbl Tokcwmueckux 103 u
koHueHTtpauui. Ilopor BpenHoro neiictBus. Ilomstue IIJAK. TonepantHocts. IlonsTne
romeocrtasza. Knaccudukarus orpaBnenuit. Octpoe U XpoHUUYeckoe oTpabiieHne. OTaaleHHbIS
MOCJIEACTBHSI.
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2. JleiicTBMe TOKCHYHBIX BellecTB Ha opraHu3M. OCHOBHBIE MYTH TIOCTYIUICHHS
TOKCHYHBIX BellecTB B opranm3M. Kiaccudukamuss TOKCHYHBIX BEIIECTB MO JCHCTBHIO Ha
OpraHu3M, II0 H30MPATETbHONH TOKCHYHOCTH. OGP EKTh MpHU MMOBTOPHOM  BBEJICHUU.
KoMOuHHupoBaHHAs TOKCUYHOCTh. MOJEKYISIpHbIE MEXaHU3MbI JACHCTBUS TOKCUYHBIX BEIIECTB.
ATOHHCTBI M @HTAarOHUCTHI perenTopoB. [IpuMepbl TOKCHKAHTOB-arOHUCTOB M @aHTAarOHUCTOB, UX
MUILIEHHU U 3PPEKTHI.

3. Jlerokcukanusi 1 aHTHAOTHI. [lepuonbl oTpapieHus. OOIIME MPUHIUIIBI JICUCHHS
oTpaBiieHuil. CTUMYISIIUS €CTECTBEHHOM JeToKcuKauu. HcKyccTBeHHasi JIE€TOKCHUKAIUs
opranusma. [Ipumenenue antunoToB. Kinaccudukaius aHTHI0TOB U IPUMEPHI.

4. TlpuMepbl TOKCHMYECKOTO /IelicTBUSL BelleCcTB. TOKCHYECKOE JEHCTBHUE HEKOTOPBIX
BEIIIECTB HEOPTraHMYECKOIO0 MPOUCXOXKIACHHUS: MOHOOKCHJ YIJepoaa, OKCHAbI a30Ta, OKCHIIbI
Cepbl, KHUCIOTHl M IIEIOYH, (TOpP, MBIIIbSIK, TsDKEIbIe MeTaulbl. TOKCHMYecKoe JelCTBUE
HEKOTOPBIX  OPraHMYECKUX  BEIIECTB. OJHOATOMHBIE CHUPTHI W  TJIMKOJIM, aIleTOH,
dochopoprannyeckue necTuuabl, KohenH, HUKOTUH. TOKCHHBI OJICTHOM MOTAaHKU 1 MyXOMODA.
TokcuHBI 3M€1 U CKOPITUOHOB.

5. IlonsaiTHe M 3aJa4d HAHOTOKCUKOJOTUM. Vcropusi HaHoTOKCHKOJOrUU. [Ipumepsr
OCTPOTO U XPOHUYECKOTO ACHCTBHUS BhICOKOAMCHEpcHOU mbuti. O630p 'tonTepa ObGepaopcTepa
«HaHOTOKCUKONIOTHS: HOBAasl JUCUMIUIMHA, BO3HUKAKONIIAS W3 M3YYEHUs YaCTHI] CBEPXMAJoro
pasmepay. Pacnipenenenue yacTuil Ipu MHTaIAUU. Biausaue pasmepa U GopMbl HAHOYACTHI] —
npumMepbl. OCOOEHHOCTH ACHCTBUSA YaCTUIl B HAHOPA3MEPHOM COCTOSIHUU. OpraHbl-MUIIIEHU IS
HaHouactull. OIlleHKa pUCKa MNOpH BO3JAEHCTBMM HaHOMarepuasioB. OrpaHuyeHHs Ha
MCIIOJIb30BaHWE HaHOMAaTepuaaoB. MeToasl OlleHKH 0e30MmacHOCTH HaHoMmarepuanioB. CpencTaa
3aIUTHI IPH pabOTe ¢ HAaHOMATEPHAIAMH.

6. Ilpumepbl TOKCHYECKOr0 /eiicTBHS HaHoYacThll. ToKcHuYeckoe JelCTBHE
HAaHOYACTHI] METAJUIOB, YIVIEPOAHBIX HAHOYACTHUL, OKCHJHBIX HAHOYACTHUILl, IOJUMEPHBIX
HAHOYACTHII.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunasr yueOHOI paboThI B 3auetnpix | B akagem.
eIMHHLIAX gacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) 0,44 16
JlaGopaTopHble paboThI - -
CamocrositeabHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
Bunpsl yaeOHOM paboTh B 3agerHbIX B actpon.
eIMHUIIAX gJacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3anstus (I113) 0,44 12
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,67 45
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,0 3ayer
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AHHOTauus padoyeii mporpaMmMbl TUCUHUILTHHBI
«Maruuntnble HanomaTepuaibl» (b1.B.JIB.8.1)

1. Heap aucuumiuHbl - GOPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHAJIN3a JUIs HCCIEeI0BaHUSI HAHOMAaTEpHUasoB.

2. B pe3yabraTre wu3y4YeHHUs UCHUIUVIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiaBpuaTa /10JI7KeH:

Obnaoamse cnenyrommmu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMH:

- CIOCOOHOCTBIO MPUMEHSTh HABBIKM MCIOJB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, [IPOTHO3UPOBAHUSA U ONTHMHU3ALMU TEXHOJOTMYECKHUX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U cepTUHKAUU MaTepranoB u npoueccos (ITK-4);

- CHOCOOHOCTBIO IPUMEHSTb OCHOBHBIE THIIBI HAHOMAaTEpPUAJOB M HAHOCHUCTEM
HEOPraHMYEeCKON (METaJUIMYeCKUX W HEeMETANIMYEeCKHX) W OpraHu4ecKod (MOJMMEpHBIX U
YIJIEPOJAHBIX) TPUPOABI  (TBEPABIX, IKHJIKHUX, Teleo0pa3HbIX, a’pO30JIbHBIX), BKJIIOYas
HAHOIUIEHKM ¥ HAHOCTPYKTYPHUPOBAHHBIE MOKPBITHUS, JIs1 PELICHUs MPOU3BOJCTBEHHBIX 3ajady,
BJIQJICHUEM HaBbIKAMU BBIOOpA ITHX MAaTE€pUAIOB Ul 3aJaHHBIX YCIOBHM JKCIUTyaTallUM C
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH U JIOJTOBEYHOCTH,
IKOJIOTUYECKUX nocieacTBuii ux npumenenus (I1K-5).

3HamMb.

- THIBI MarHUTHOTO YHOPSAOYEHUS W KIACCH(PHUKALMIO MarHUTOYHOPSI0YEHHBIX
MaTepHuaos;

- OCHOBHBIE XapaKTEePUCTUKU (eppo- U (heppUMarHUTHBIX MaTEPHUATIOB;

- CBSI3b MAaKpPOCKOIIMYECKMX MATrHUTHBIX XapaKTePUCTUK C BHYTPEHHEW CTPYKTYypoOu
MaTepuania;

- CYNIECTBYIOIIME U  MEpPCHEKTUBHbIE  00JacTM  NPUMEHEHHUS  MAarHUTHBIX
HAaHOMAaTEpHaJIOB;

- CIOCOOBI MOJyYEHHUsI OCHOBHBIX THIIOB MarHMTHBIX HAHOMAaTEpPHAIOB U OCOOCHHOCTH
BbIOOpa MeTo/a It oOecneueHus TpeOyeMbIX MArHUTHBIX CBOWCTB;

ymems.

- TEOPEeTUYECKH OLIEHWBATh MAarHUTHBIE XapaKTEpPUCTUKU HOBBIX (eppo- H
(bepprMarHUTHBIX MaTEPUAIOB OCHOBHBIX KJIaCCOB;

- NPOM3BOAUTH OOOCHOBAaHHBIM BBIOOP COCTaBa, CTPYKTYpbl M cHocoba MOJydeHHUs
MarHUTHBIX HAHOMAaTEpPHAJIOB Ul KOHKPETHBIX 00JacTell MpUMEHEHUS;

- TNPOBOJUTH aHAIM3 MArHUTOMETPUYECKUX MHCCIEIOBAaHUNH U COMOCTAaBICHUE HX
PE3YJIBTAaTOB C COCTABOM U CTPYKTYPOH HMCCIIEIOBAHHBIX MArHUTHBIX HAHOMATEPUAJIOB;

- NPUMEHSATh TEOPETUYECKHWE 3HaHUS B OO0JACTM MarHeTHM3Ma HaHOMAaTepUasoB JUIS
peLIeHUsT HUCCIEeOBaTeIbCKUX M NPUKIAAHBIX 3ajJady, B TOM 4YHCIEe B 00JacTH HAyKH O
HaHOMaTepHajaXx U HAHOTEXHOJIOTHH.

gnademsn:

- HaBbIKaMH MIOJTyY€HUSI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPUAJIOB;

- METOJOJIOTUYECKUMH IMOJXO0JaMU U HABBIKAMM BBISABIICHUS B3aUMOCBS3EH CTPYKTYDBI,
CBOMCTB U TEXHOJIOTMH MOJIYYEHHUSI MArHUTHBIX HAHOMATEPUAJIOB;

- HaBbIKAMM OCBOEHHUS W TPUMEHEHMS] HOBBIX METOJOB HCCIEIOBAHHUS MAarHUTHBIX
CBOWCTB HAHOMATEPHUAJIOB.

3. KpaTkoe coep:kaHue M CHUIIHHBI

Moayab 1. OcHOBBI MarHeTH3Ma U TEOPUM MATHUTHOIO YIIOPSAI0YECHHUSA

OcHoBbl MarHeroxumuu. OcHoBHbIe TOHATHA. Kilaccudukanus BemecTs 1o
OTHONICHHIO K MarHUTHOMY Toito. Kiaccuueckne 1 KBaHTOBO-MEXaHUYECKHE TPAKTOBKH JIMa- U
napamarHetusma. 3akoH Kropu-Belicca. CnMHOBBIA M OpOUTAJbHBIH MarHUTHBIE MOMEHTHI.
Opb6uransHoe BbIpokaeHUe. [lapamarnetnsm coeauHenuid d- u f-aeMeHTOB, mapamMarHeTH3M
JIEKTPOHOB ITPOBOJUMOCTH.
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MarnuTHoe ynopsiiodeHune B Martepuajgax. OOMeHHOe B3aumojeicTBue. Mojenb
["aiizenOepra-/lupaka-Ban-®nexa. Mexanu3mbl 0oOMEHBI, THIIBI OOMEHA, MPUMEPbl OOMEHHBIX
KjactepoB. Tumel MarHUTHOro ynopsiaoueHus. CHOHTaHHAsT HaMarHWYEHHOCTb. MarHuTHbBIN
MOMEHT B (heppo- u (peppumarneTukax. IIpencraBieHuss Teopur MOJIeKyIsipHOTO 1o Beiicca.
TemnepaTypHble 3aBUCUMOCTH MarHUTHOW BOCIPUUMYMBOCTH. DeppuMarHeTuku — (GeppUThI
mnuHeny, Teopust Heenst, heppuThsl rpanaThl, reKcaroHajabHbIE (PEPPUTHL.

MarHuTHasi aHM30TPONUSI M MATrHUTOCTPUKIUA. CBA3b CTPYKTYpbl MarHUTHBIX
XapaKTEepUCTUK MaTepuana. MarHMTOKpUCTAIIIMYECKAas aHU30TPOIUs, OOMEHHas MarHUTHas
AQHU3O0TPONUS M aHU30Tpomnus (HopMbl. MarHUTOyNpyroe B3aUMOJICHCTBUE, MArHUTOCTPUKIIHUA.
MarnuTtocTaTudyeckast 9HEprusi, pasMmarHuuuBaioniee mnoje. Cnalbiii  geppomarHeTusm.
[Ibe30MarHUTHBIA U MAarHUTOSJIEKTPUUSCKUM d(PPEKT.

Mopayab 2. Tunbsl MAarHUTHBIX HAHOMATEPHAJIOB U 00JIACTH UX IPUMEHEHUS

JloMeHHasi CTPYKTypa M I@poueccbl HaAMarHM4YuMBaHusl. J(OMeHHas CTpyKTypa,
rpaHullbl J10MeHOB. MarneroconporupieHue. OCHOBHBIE BMJIbI MarHUTHBIX MAaTEpUAIOB.
JloMeHHasi CTpyKTypa OJIHOOCHBIX (peppOMarHeTHKOB. J[BI>keHHnEe TOMEHHOHN cTeHKU. /[uHamuka
MarHUTHBIX JTOMEHOB. lIpolecc HamMarHMYMBAHUS, CTAOMIM3AIMsI MArHUTHOTO COCTOSIHUSL U
JuHaMudeckue 3¢ @dekTsl mpolecca HaMarHW4YMBaHHUA. OCHOBHBIE THIIBI MarHMTOTBEPABIX U
MAarHUTOMSTKHX MAaTE€pUaoB, U MX JUCIIEPCHBIE COCTOSIHUS, CPABHUTEIBHBIE XapAKTEPUCTHKH,
CIocoObI OyYEHUSs], B3AUMOCBSI3U COCTaB-CTPYKTYpa-CBOIMCTBA.

OcHOBHbIE THIIBI MATHHTHBIX HAHOMATEPHATOB W OCOOCHHOCTH MX MATHHMTHBIX
cBOiicTB. BimsHue pasmepa dYacTUll Ha MAarHuTHble cBOWCTBA. (OCHOBHBIE IIapaMeTpBl,
3aBHCALINE OT pa3MepHOro dpdexTa. FizMeHeHne KO3PIUTUBHOM CHIIBI C YMEHBIIICHHEM pa3Mepa
yacTullbl. BHyTpeHHUI U BHEIIHUN cymneprnapaMmarHeTu3M. Temmepartypa OnokupoBku. OreHka
pa3sMepoOB HAHOYACTHI] IO JAHHBIM MArHUTHOM BOCIHPHMMYMBOCTH. MarHuTHblE CBOWCTBA
AQHU30TPOIHBIX HAHOYACTUL]. Y CTPONCTBA 3aMCH, XpaHEHUs U IpeoOpa3oBaHus MH(OpMaIMK Ha
OCHOBEe  (heppOMarHeTMKOB. Marepuansl C  KOJUIOCAIBHBIM ~ MarHeTOCOIPOTHBIICHUEM.
MarHuToakTUBHbIE HAHOKOMIIO3UTBI M MaTepUalibl JUIsi MAarHUTHOM 3amucu. MarHutHble
CEHCOpbl. MarHUTOONTUYECKUE YCTPOKCTBA. Y CTPOMCTBA CIMHTPOHUKU. MarauToKkanopu4eckue
MaTepuaiabl ¥, OCOOCHHOCTH KPUCTAITMYECKONW CTPYKTYphl, METOJOB MONyYEHUS U IYTH
IIPAaKTUYECKOr0 UCIIOIb30BaHNsI. MAarHUTHBIE HAHOMATEPHAJIbl B MEIUIIMHE.

MarnuTHbie KHMAKOCTH. OCHOBHBIE XAapaKTEPUCTUKHU IMUCIEPCUM MarHUTHBIX YacCTHII.
VcenoBuss yCTOMYMBOCTH MArHUTHBIX JKMIKOCTeW. [loBeleHME MArHUTHOM KUAKOCTH B
HEOJHOPOJAHOM MarHUTHOM I10JIE, OCHOBBI (hepporuapoauHaMuku. [ToBeneHre MarHUTHBIX U
HEMarHUTHBIX YacTHUIl B MAarHUTHOW >XKUAKOCTH B MarHUTHOM IIOJie: MarHUTHas JIEBUTALUS U
pa3fielieHne MaTepHajJoB IO IUIOTHOCTU. (OCHOBHBIE NPUMEHEHMS MarHUTHBIX IKUAKOCTEH:
MarHuTHas cernapanus, MarHMTOXHIKOCTHBIE YIUIOTHEHMUS, MarHMTOXXHJIKOCTHBIE
aMOPTU3aTOPHI U AeMII(epBI.

Mopayas 3. BzanmoaeiicTBMe HAHOMATEPHAJIOB C 3JIeKTPOMATHUTHBIMHM MOJISAMHM M
METOABI HCCIe0BAHUA

MarnuTHble pe30HaHChl W HMHAYNMPOBAHHbIe MATHMTHBIM II0JIeM MAaTrHHUTHbIE
(azoBbie nmepexoabl. MTHAYIMpPOBaHHBIE MATHUTHBIM TI0JIEM CIIMH-OPUEHTALIMOHHBIE IEPEXOBI.
WuaynupoBaHHble  MarHUTHBIM — TI0JIEM  HEKOJUIMHEAapHbIE MarHUTHbIE  CTPYKTYphl B
deppumaretukax. OCHOBBI TEOPHMM MarHUTHBIX pPe30HaHCOB. (DeppOMarHUTHBIA PpE30HAHC.
@eppuUMarHuTHeIM pe3oHaHC. AHTU(EPPOMArHUTHBIM pe3oHaHC. BiusgHue CTPYKTYpel U
MarHUTHBIX CBOMCTB MaTepHalia Ha pe30HAHCHYIO YacTOTY IMPU €CTECTBEHHOM (eppOMarHuTHOM
pesonance. [Ipumenenne dheppo- u peppuMarHUTHBIX HAHOYACTHIL IJIsI CO3/IaHUS MAaT€pPUAJIOB U
MOKPBITUI CO CHMKEHHOM paguo-3aMETHOCTBIO. SIEpHBI MarHUTHBIA PE30HAHC — OCHOBBI
METOJla, CHUH-CIIMHOBAas M CIMH-pElleTOYHas penakcauus, npuHuunsl SIMP-tomorpaduu u
MCII0JIb30BaHNE HAHOYACTHUIL B KAUECTBE KOHTPACTHBIX areHTOB.

Hanomartepuajbsl i  MardiuTHoi 3anucu uHpopmanuu. Hanomarepuansi,
UCTIOJIb3yeMble B HOCUTENISAX MH(OPMAIMKM BBIYUCIUTEIBHON TEXHUKH. DBOJIOLHUS MOJIXOA0B U
COBPEMEHHBIE BO3MO>KHOCTH IOBBIIIEHUS IUNIOTHOCTH MarHUTHOW 3aIIMCH.
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Mertoabl HcCI€A0BAHMA MATHUTHBIX HAaHOMATEpHAaJ0B. MeTonbl HM3MEpEHHUs
MarHuTHOM BocnpuuMmuuBocTh: Meton ['yu, Becel @Papanes, BuOpomaraeromerp, CKBU/I-
MarHeToMeTp, WHAYKTHBHblE Hu3MepeHus. llpuHuunbel u3MepeHuil, crangapTsl, 00paboTKa
JAaHHBIX M3MepeHui. MeccOayspoBcKasi CIIEKTPOCKONHUS — TEOPETUYECKHE OCHOBBI METOa,
IPUHLUIBI YCTPOHCTBA PUOOPOB, 00pabOTKa U MHTEPIPETALUS JaHHBIX U3MEPEHU.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnrix | B akanem.
eIMHUIIAX Jacax
O0mas TPy10eMKOCTh JUCIHIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AYJIUTOPHBIE 3aHATHSI: 1,33 48
Jlexumu (Jlek) 0,44 16
ITpaktrueckue 3ausatus (113) 0,89 32
JlaboparopHbie pabOTHI - -
CamocrositeabHas padora (CP): 1,67 60
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager
Bunsr yue6HoI paboThI B 3aueTHBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,44 12
[Tpaktnueckue 3austus (I13) 0,89 24
JlaboparopHbie pabOTHI - -
CamocrositesbHasi padora (CP): 1,67 45
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«ITommmepHbie HaHOKoMMIO3uThl» (B1.B.JIB.8.2)

1. Heap AUCHMIUVIMHBI - TPUOOpPETCHHWE 3HAHWK, yYMEHUH U (QopMHUpOBaHUE
KOMIETEHIIMA B 00JacTH TMOJTMMEPHBIX HAHOKOMIIO3UTOB U O3HAKOMJIEHHE C MX CTPYKTYPOH,
CBOMCTBAaMH, BO3MOKHOCTSIMHA IPUMEHEHHUS.

2. B pe3yabrare wu3yyeHMs [IUCHUIIMHBI oOyyaommiics 10 Mporpamme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

- CHOCOOHOCTBIO MPUMEHSTh HABBIKM MCIONB30BaHMS (TOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, IMPOTHO3UPOBAHUS U ONTHMHU3ALMU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U CepTUHUKAINN MaTepranoB u nporeccos (ITK-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEPUAJOB U HAHOCHCTEM
HEOPraHMYECKON (METaUIMYeCKUX W HEeMEeTANTMYEeCKHX) W OpraHu4ecKod (MOMMMEpHBIX U
VIJIEPOJIHBIX) MPUPOABl  (TBEPABIX, KHUAKUAX, TeIe0Opa3HbIX, ad’dpPO30JbHBIX), BKJIIOYAs
HaHOIUIEHKH ¥ HAHOCTPYKTYPHUPOBAHHBIE MOKPBITUS, AJIs PEIICHUs] MPOU3BOJCTBEHHBIX 3ajady,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHX MaTepHAJIOB JUIsl 3aJaHHBIX YCJIOBHM JKCIUTyaTallUH C
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTUIECKUX TocieacTBri ux npuMmeHenus ([TK-5);

3Hamy:

- OCHOBHbIE BHABl MaTpUIl M HANOJHUTEIEH [UISI CO3JaHUS  MOJMMEPHBIX
HaHOKOMITIO3UTOB;

- OCHOBHBIE CBOMCTBA PA3JIMYHBIX TMOJMUMEPHBIX MATPUIl H  TOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTepUasoB,;

- OCHOBHBIE METO/Ibl IEPEPAOOTKU MOJIMMEPHBIX HAHOKOMIIO3UTOB
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ymemy:

- BBIOpaTh MOJUMEpPHBIH HAHOKOMIO3MLIMOHHBIA Marepuan ais 3aJaHHOW objactu
IIPUMEHEHHUS

- BbIOpaTb HYXHBIH THUI MATpPULBl W HAMOJHUTENS IS CO3JaHMSI MOJIMMEPHOIO
HaHOMaTepHalla C 3aJJaHHBIMU CBOWCTBAMU

enaoemn:

- uHpopMauued O CyLIECTBYIOIIMX M IEPCHEKTUBHBIX OOJIACTAX NPUMEHEHUs
MOJIMMEPHBIX HAHOKOMIIO3UTOB;

- HaBBIKAMH IIOATOTOBKHM JIOKJIAJ0B Ha OCHOBE AaHAIW3a COBPEMEHHOM Hay4YHOU
JUTEPATyphl B 00JIACTH MOJIMMEPHBIX HAHOKOMITO3UTOB.

3. KpaTkoe cofep:kaHue JMCHUIINHBI

1. Bsenenue. Ponp nonuMEpHBIX HAHOKOMIIO3UTOB B COBPEMEHHOM MHUDE.
Knaccugukanus nonuMepoB. MexaHndyeckue CBOWCTBA IMOJIMMEPOB. PacTBOphl MOIMMEpOB.
Bsi3koTekydee coCTOSHHME TOJIMMEPOB. YTpyrue cBoiicTBa mnonumepoB. CrekioobpasHoe
COCTOSIHUE BBICOKOMOJIEKYJIIPHBIX COeAMHEHNN. KpucTammsanus noammMepos.

2. IlomyuyeHwe mTONMMEPHBIX HAHOKOMIIO3UTOB. BuIbl HaHOHAMONHUTENEH AT
noguMepoB. HaHOKOMIO3UTBI Ha OCHOBE TepMOIUIacTOB. HaHOKOMIIO3MTBI Ha OCHOBE
peakromiactoB. Meronbl  BBEICHHMS ~ HAHOHAIOJHUTENEW B  IOJIMMEPHYIO  MaTpULy.
HaHOKOMITO3ULIOHHBIE HAIOJIHUTEIH 7S IIOJMMEPHBIX MaTPHLI.

3. OCHOBHBIC CBOKMCTBa TOJHMMEPHBIX KOMIIO3MIIMOHHBIX MaTepuaioB. Bospacranue
IPOYHOCTHBIX M JIe(OPMALMOHHBIX CBOWCTB, YAApPHBIX XapaKTEPUCTHK, OapbepHBIX CBOWCTB
(razo- U BOJONPOHMIIAEMOCTH), CHUKEHUE TOpPIOYECTH U T.A. BiMsHNEe HaHOHAIIOJHUTENEH Ha
PEOJIOTUYECKHE CBOMCTBA, TEMJIOCTOMKOCTh U TEPMOCTOMKOCTD IIOJIMMEPOB.

4. OcHOBHblE METOJbl THEepepadOTKU MOJMMEPHBIX HAHOKOMIIO3UTOB. [Ipouecchl
(dopMOBaHUS M3A€IMIA W3 HAHOHANOJHEHHBIX TEPMOIUIACTUYHBIX IOJUMEPHBIX MaTepualoB
(3KCTpy3Hs, IUThE MOJ JABICHHUEM, CIIELHUAIbHbIE METO/bI). MPOLECCOB (OPMOBAHUS H3EIUN
U3 HAaHOHAIOJHEHHBIX TEPMOPEAKTUBHBIX MOJIMMEPHBIX MAaTepHaoB (IIPECCOBAHUE, JIUTHE MOJ
TaBJiIeHUEM, TpoduiIbHOE (POPMOBAHUE).

5. INonumepcunukaTHble HAaHOKOMITO3UTHI. CTPYKTypa M CBOWCTBA MOHTMOPUJUIOHMTA.
[TonsiTvst MHTEPKATSILMK U SKchonranuy MOHTMOpUIUIOHUTA. CTPYKTypa MOJIMMEPCUINKATHBIX
HAaHOKOMIIO3UTOB. JlucrniepCcMOHHOHATIOJIHEHHBIE, BOJIOKHHCTBIE u CIIOUCTBIE
MOJIMMEPCUIIUKATHBIE ~ HAHOKOMIO3UTHL.  TEeXHOJIIOTHS  MOJIY4YEHHS]  MOJUMEPCUIUKATHBIX
HAaHOKOMIIO3UTOB.

6. CymectBylomme W TEpCHEKTHBHBIE 00JaCTH NPUMEHEHHS  MOJUMEPHBIX
HaHOKOMIIO3UTOB.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bunasr yue6HOM paboThI B 3aueTHBIX B akanem.
eIMHUIIAX yacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexumn (Jlek) 0,44 16
[TpakTuueckue 3anstus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,67 60
Bujx koHTpoOJs: 3a4eT / IK3aMeH 0,0 3ayer
Bunast yueOHol paboThI B 3agerHbIX B actpon.
eIMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
AyIUTOPHBIE 3aHSITHS 1,33 36
Jlexmmm (Jlek) 0,44 12
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[TpakTuueckue 3aastus (113) 0,89 24

JlaGopaTopHbie pabOThI - -

CamocrositesbHas padora (CP): 1,67 45

Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Texnuka nHayunoro nepesoaa» (b1.B.J1B.9.1)

1.Heap AMCUMILUIMHBI - TMPUOOpPETEHHE OOYYAOITUMUCS OOIIeH, KOMMYHUKATHBHON U
npoeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax s3bIKOBOH
MOJTOTOBKU IO3BOJISIET BBHIMOJHATH pPa3linyHble BUIBI MPO(ECCHOHATBHO OPHUEHTHPOBAHHOTO
IIEPEBO/A B IPOU3BOJCTBEHHOM M HAY4YHOM JE€ATEIbHOCTH.

2. B pe3yabraTre wu3y4YeHHs UCHUIUIMHBI oOydamlluiics 10 mporpaMmme
O0akaJjiaBpuaTa /10JI7KeH

Obnaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CHOCOOHOCTh K KOMMYHHUKAllMM B YCTHOM M MUCHBMEHHOW (opmMax Ha PYyCCKOM H
MHOCTPAaHHOM  f3BbIKaX JJI1 pElIeHUs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTH NPHMEHSATh HABBIKM COOpa JaHHBIX, M3YYCHHUsS, aHATIM3a M O0O0OIICHHS
HAyYHO-TEXHUUYECKON MH(pOpManuu Mo TeMaTHKe HCCIEA0BaHUs, pa3pad0TKU U UCTIOIb30BAHUS
TEXHUYECKOH JTOKyMEHTAIlUH, TOATOTOBKM JAOKYMEHTOB K ITaTEHTOBAHUIO, O(OPMIICHUIO HOY-
xay (OIIK-4);

- CrnocoOHOCTh pemiaTh CTaHJApTHBIE 33Ja4M MPO(ECCHOHAIBHOW AEATENbHOCTH Ha
OocHOBe UH(GOPMAIIMOHHOHN U Oubnorpaduveckor KyabTyphl ¢ IPUMEHEHHEM HH(OPMAaIIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHH W C YYE€TOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3omacHoctu (OITK-5);

- CIIOCOOHOCTBIO HCITOJIb30BaTh COBPEMEHHBIE HH()OPMAIMOHHO-KOMMYHUKAIIIOHHBIC
TEXHOJIOTHH, TJ00albHble HH(GOPMAIMOHHBIE PEecypCchl B  HAyYHO-HCCIEI0BATEIbCKOU
JESTEIbBHOCTH B 00JIACTH MaTepUalOBEIEHUS U TEXHOJOTMU HAHOMATEpPHAJIOB U HAaHOCHCTEM
(TIK-1).

3HamMb.

- OCHOBHBIE CIIOCOOBI IOCTHKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE TIPUEMBI NIEPEBOJIA;

S3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMHU 53bIKa KaK CHCTEMBI;

- JIOCTaTOYHO€ [UIsl BBIMOJHEHHUS TepeBOJa KOJMYECTBO JIEKCMYECKUX EAMHHIL,
(bpa3zeosoru3MoB, B TOM YHCJIE COLUANBHBIX TEPMUHOB U IMHTBOCTPAHOBEIYECKUX peaslnii;

ymemn.

- IPUMEHATh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

- OCYUIECTBJIATb IHUCBMEHHBIH TEPeBOJ] C COONIOACHHEM HOPM  JIEKCHMUYECKOM
HKBUBAJIEHTHOCTH, COOJIIO/IECHUEM I'PaMMaTHYE€CKHUX, CHHTAKCUYECKHX M CTHIIMCTHYECKUX HOPM;

- 0(OpMJISITH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBIATh TNEpPEeBOJ C COONIOJIEHMEM HOPM JIEKCMUECKOW SKBHBAJIEHTHOCTH,
coOI0ICHMEM IpaMMaTHYECKUX, CHHTAKCUUYECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIIOPAJIbHBIX XapAKTEPUCTUK UCXOIHOIO TEKCTA;

gnadems:

- METOAMKOW TPEeANepeBOAUECKOro aHajlu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCTIPUATHIO HCXOJTHOTO BBICKA3bIBAHUS;

- METOJMKOM MOATOTOBKM K BBHIMOJHEHHUIO MEPEBOJa, BKIIOYAs MOUCK MH(OpMAIUH B
CIIPaBOYHOM, CIIELIUAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAMM CHUCTEMBI COKPALLIEHHOW MTEPEBOTUECKON 3alIUCH IIPH BBIIIOJHEHUH IIEPEBOJIA;

- OCHOBHOM MHOSI3BIYHONM TEPMUHOJIOTHEN CIIENUATBHOCTH,

- OCHOBaMH pe(eprupoBaHMs U aHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIHATLHOCTH.
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3. KpaTkoe cofep:kaHue JMCHUTIHHBI
Beenenue. IlpenMer u ponb mepeBoia B COBPEMEHHOM oOmiectBe. PaznuuHble BHIBI
nepeBoJia. 3ala4 U MECTO Kypca B IOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.
Mooyns 1. Ilepesod npednodcenuii ¢ udospemennvimu popmamu Indefinite, Continuous
1.1. CpaBHeHue nopsjaka CJIOB B aHIVIMICKOM U pyccKOM MpenioxeHusax. [lepeBox
MPOCTOTO IMOBECTBOBATEIHLHOTO MPEIOKEHHS HACTOAIIETO, OyIyIIEro U MPOIIEANIEr0 BPEMEHH.
OcobeHHOCTH TEepeBOAAa BONPOCUTENbHBIX U OTPHUIATENbHBIX IPEIJIOKEHUH B
pa3IMYHbIX BpEMEHAX.
1.2. ITepeBon npemnoxxennit Bo BpemeHax Indefinite, Continuous. UreHnue u nepeBoj mo
teme "Xumus'".
Mooyne 2. Ilepesoo npeonosicenuti ¢ ucnoivzosanuem euoospementvlx gopm Perfect,
PerfectContinuous.
2.1. IlepeBox npeaokeHuii Bo BpemeHax rpyin Perfect, Perfect
Continuous  (yTBepauTelIbHBIC, BOINPOCUTEIbHBIE ¥  OTPULIATCIbHBIE  (OPMBI).
OcobeHHocTr ynoTpeOieHns: BCIOMOTraTeIbHbIX IJIaroJioB.
2.2. IlepeBon crpanarenbHOro 3ajora. TpyaHble ciydau IE€peBOJa CTPaaaTeiIbHOIO
3aj1o0ra.
Urenue u nepeBoj TekcToB 1o TeMe "Hayka u HayuHble MeTobl". AKTUBU3ALINS JIEKCUKU
HPOYUTAHHBIX TEKCTOB.
2.3. IlepeBoa MpUIATOYHBIX MPEIOKEHUH.
[Ipunarounsie HOJyIeXKAIHE. [Ipunarounsie CKa3yeMble. [Ipunatounsie
OIpeieNIuTeNbHbIE.
IIpunatounbie 00CTOATENIBCTBEHHBIE, IPUIATOUYHBIE JONOIHUTEbHBIE.
2.4. Tumnbl yCIOBHBIX IPEIOKEHHH, TpaBHiia U 0OCOOEHHOCTH UX MEPEBO/A.
[IpakTuka mepeBoja Ha MpuUMepax TEKCTOB o Xumuu, /.M. Menoeneese, nayke u
MEeXHONI02UU.
2.5. IlepeBox mpeUIOKEHUIM € y4yeToM MpaBWila corjacoBaHus BpemeH. llpsmas wu
KOCBEHHasl peyb.
2.6. PaznuuHble BapuaHThI IEPEBOJia CYLIECTBUTEIBHOTO B IIPEJIOKECHUH.
2.7. MojanbHbI€ TJIarojibl 1 0COOEHHOCTH MX NepeBoja. PazBuTue HaBBIKOB NEpeBOa MO
teme "Hayxka 3aBTpamsero aus".
2.8. CneninanbHasi TepMuHOJIOTUA 110 Teme "JlabopaTopus".
2.9. Cokpamenust. OcoOeHHOCTH UX MepeBojia. Pa3BuTre HaBBIKOB MEpeBO/ia Ha IPUMEpe
TekcToB 1o TeMme "JlabopaTopusi, U3MEpPEHHs B XUMUH'".
Mooyne 3. Ocobennocmu nepesooa npeonodceHull ¢ UCNONb308aAHUEM HENUYHbIX PopM
enazona.
3.1. Henuunble (hopMBbI riaroa.
NupunntuB (HeonpenenenHas ¢opma rinarona). Ponb nHQUHUTHBA B NpPENIOKEHUH U
BapHaHTHI MIepeBo/ia Ha pyCCKUi sA3bIK. [IpuyacTust u repyHaunii.
3.2. UndpunutuBHbie 060poThl. TepmuHonorus no teme "CoBpeMEHHbIE TEXHOJIOTUN".
3.3. OGoport noexaiee ¢ MHQUHUTUBOM. Pa3nuyHble BApHAHTHI IEPEBO/IA.
Tepmunosnorus no reme "Hanomatepuanst”.
3.4. IlepeBos1 NpUYACTHBIX 0OOPOTOB.
AGcomtoTHBIN mpuyacTHBI O60POT U BapUaHTHI EPEBO/IA.
Pa3BuTHe HaBbIKOB nIepeBoAa 1o teMme "HanomaTtepuans”.
OOmiee KoM4ecTBO MOTyIIeH - 3.
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4. O0beM yueOHOW JUCUUIJIMHBI

Bunbr yue6HOM paboThI B 3auerHEBIX B akanem.
€IMHHIIAX gacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 4,0 144
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) - -
[Tpaktuueckue 3austus (I113) 1,78 64
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 2,22 80
Bu1 kKoHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX Jacax
O01mas Tpy10eMKOCTh IMCHUUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 108
AYJIUTOPHBIE 3aHATHSI: 1,78 48
Jlexmm (Jlek) - -
[TpakTnueckue 3austust (I113) 1,78 48
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 60
Bua koHTpOJIA: 3aUueT / IK3aMeH 0,0 3ader

AHHOTaNUA padoyeil NPOrpaMMbl AHCUUIIMHBI
«['pammaTuka uHOCTpPaHHOIO A3bIKa» (b1.B./1B.9.2)

1.Ileap AMCHMIVIMHBI - TpuoOpeTeHue CTyAeHTaMHu oOIield, KOMMYHUKAaTUBHOH HU
npo(ecCHOHANBHOM KOMIIETEHLUH, YpPOBEHb KOTOPBIX Ha OTAEJIbHBIX JTanax A3bIKOBOI
HOJArOTOBKM  TO3BOJIIET  WCHOJB30BaTh  MHOCTPAHHBIM  S3bIK  MPAKTUYECKHM Kak B
npoeCCHOHAIBHON  (MTPOU3BOJCTBEHHON W HAYYHOM) NEATENbHOCTH, TaK W I Ielied
camMo00pa3oBaHMsL.

2. B pe3yabraTe wu3y4YeHUs IUCHMILVIMHBI OO0y4YalOIMiici 1O mporpamMme
0akajaBpuaTa J0JIKEeH:

Obnaoame cnenyrommumu o0ekynbTypHbIiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CHOCOOHOCTh K KOMMYHHUKAllMd B YCTHOM M MHUCBMEHHOM (opMax Ha PYCCKOM H
WHOCTPAaHHOM  fA3BIKaX JJI1 pEIIEeHUs 3aJa4 MEXKJIMYHOCTHOITO W MEXKYJIbTYpHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTH NMPHMEHATh HAaBBIKM cOOpa JAHHBIX, U3YYEHHUs, aHAJIM3a MU 000OIIECHUS
HAy4YHO-TEXHUUYECKON MH(OpMalMK MO0 TeMaTHKE HCCIeA0BaHUs, pa3pabOTKU U MCIOJIb30BaHUS
TEXHUYECKOH JTOKyMEHTalluH, MOATOTOBKU JOKYMEHTOB K MAaTE€HTOBAaHUIO, 0(OPMIIEHUIO HOY-
xay (OIIK-4);

- CHocoOHOCTh pelIaTh CTaHJApTHBIE 33Ja4d MPO(ECCHOHATBHONW AEATENbHOCTH Ha
OCHOBE UH(OPMALIMOHHOMN 1 Onbinorpaduveckoi KyJabTyphl ¢ IPUMEHEHHEM HH()OPMaIlMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI MH(OPMAIIMOHHON
6e3omacuoctu (OITK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH, TJ00albHble HMH(POPMAIMOHHBIE pPEcypchl B  HAyYHO-HMCCJEI0BATEIbCKON
JEeSITeIbHOCTH B OOJIACTH MaTepUaJOBEACHUS W TEXHOJIOTMM HAHOMATEPHUaJOB U HAHOCUCTEM
(TIK-1).

3Hamy:

- OCHOBHbIE TpeOOBaHUS HH(POPMALIMOHHOW O€30MaCHOCTH;

- OCHOBHBIE TpHEMbl cOOpa IaHHBIX, M3Y4YEHHUsS, aHaIM3a U O0O00OLIEHHS Hay4HO-
TEXHUYECKOH uHGOpMaluu 1O TEeMaTHUKE WCCIENOBaHMs, pa3pabOTKU U HCHOJb30BaHUs
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TEXHUYECKON JOKYMEHTAIMH, MOATOTOBKH JOKYMEHTOB K MAaT€HTOBAaHUIO, O(POPMIIEHHIO HOY-
xay,

- I3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH A3bIKa KaK CUCTEMBI;

ymemy:

- OCYUIECTBIISAITh KOMMYHHKAIIMIO B YCTHOH M NUCHbMEHHOW (opMax Ha PYCCKOM U
MHOCTPAaHHOM  S3bIKax JJs  peIIeHUs 3a7a4  MEXKIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aMMOJICICTBYS,

- pewmarb CTaHIApTHBIE 3aJaud TPO(PECCHOHATBHOM JEATENbHOCTH Ha OCHOBE
nH(pOpMaITMOHHON 1 OMOIHOrpaPUIECKON KyJabTyphl € TNPUMEHEHHEM HWH(OOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHM W C YYE€TOM OCHOBHBIX TpeOoBaHWH HH(OPMAIIOHHON
0€30I1aCHOCTH;

enademsn:

- OCHOBaMU KOMMYHHKAallMd B YCTHOM M MUCBMEHHOW (opMax Ha MHOCTPAHHOM SI3BIKE
JUISL PEeUIeHHUs 3a71ad MEXIMYHOCTHOTO M MEXKYJIBTYPHOTO B3aUMOJICHCTBHSA;

- OCHOBHOM MHOSI3BIYHOM TEPMHHOJIOTHEH CrIelnanbHOCTH,

- OCHOBaMH peeprupoBaHHs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIIHATLHOCTH.

3. KpaTkoe coaep:kaHue JUCHUILINHBI

Mooynw 1. Xapaxmepucmuxu npeonodiceHull ¢ eudospemennvimu Gopmamu Indefinite,
Continuous.

I'pammaruveckre 0COOEHHOCTH U3Y4aeMOro S3bIKa:

Jluunble, npuUTSXKATENbHBIE M Tpodyre MecTouMeHus. CHpspkeHHe TJaroia-cBsI3KH.
O6pa3zoBanue u ynorpedienre GopM maccuBHOro 3ajiora. [lopsok 0B B IpeaoKeHHUH.

1.1.CpaBHeHHE TOpsAIKa CIOB B aHIJIMICKOM W pPycCKOM mpeanoxkeHusx. [lepeBon
IIPOCTOTO IMOBECTBOBATEILHOTO MPEUIOKEHHUS HACTOAIIETO, OYAYILEro u MPOIIE/IIEro BpEeMEHH.

OcoOeHHOCTH BOIPOCUTENBHBIX UM OTPUIATENBHBIX MPEAJIOKEHUNH B PA3IUYHBIX
BpEMEHaXx.

1.2Bpemena Indefinite, Continuous. Urenue u nepeBoy mno teme "Xumus'".

Mooyns 2. Ocobennocmu npeonodceruti ¢ UCNOIb308AHUEM BUOOBPEMEHHBIX (HOpM
Perfect, Perfect Continuous.

2.1. Bpemena rpymnn Perfect, Perfect Continuous (yTBepautenbHbIe, BONPOCHTEIbHBIC U
oTpuuarenbHble Gopmbl). OCOOEHHOCTH YIIOTPEOICHHS BCIOMOTaTENIbHBIX IJ1arojoB.

2.2.CtpanatenbHbli 3a50r. TpyaHble cllydan IepeBojia CTpajaTeIbHOro 3aJ10Ta.

Urenue u nepeBo1 TeKCTOB 1o TeMe "Hayka u HayuHble METOIbI". AKTUBU3AIUS JTEKCUKHI
MPOYNTAHHBIX TEKCTOB.

2.3. IIpuaaTto4nble IpeUI0KEHHUS.

[Ipunaroynble noAJIeKaIIKE.

[Ipunatounblie ckazyemsble.

[TpunaTodnbie onpenenuTeNbHEIE.

[Tpunarounbie 06CTOATENECTBEHHBIE, TPUAATOYHBIE TOTIOTHUTEIBHBIE.

2.4. Tumbl yCIOBHBIX IPEIOKEHHH, TpaBuiia U 0COOEHHOCTH HUX MEPEBO/A.

2.5. TlepeBon mpeIOKEHUI € y4yeToM MpaBWJIa cOrjacoBaHus BpemeH. llpsmas wu
KOCBEHHAs peYb.

2.6. PaznuuHble (yHKIMU CYIIECTBUTENBHOTO B IIPEAJIOKEHHH.

2.7. MonianbHbI€ T1aroJbl.

Mooyne 3. Ocobennocmu npednodceHull ¢ UCNOIL308AHUEM HENUUHBIX POPM 21a20Id.

3.1. Henuunble popmsl riarosia.

Nudunutus (Heompenenennas (opma rnarona). Ponp nHOUHUTHBA B TIPEIIOKECHUH U
BAPUAHTHI IEPEBOJIAa HA PYCCKUM sA3bIK. [IpnyacTus u repyHanil.

3.2. VlHpuHUTHBHBIE 0OOPOTHI.

O60poT A0MONIHEHUE C UHOUHUTHUBOM.

3.3. OGoport noiexaiee ¢ MHQUHUTUBOM. Pa3nnyHble BApHAaHTHI EPEBOIA.

Tepmunosorus no teme "Hanomarepnansr".
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3.4. IlpugactHBIE 00OPOTHI.

AOCOMIOTHBIN MTPUYACTHBIA 0O0OPOT M BAPHAHTHI IEPEBOJIA.
OO611ee KOJIMYECTBO MOJTYJIEH - 3.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetHpix | B akanem.
€AMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
AYJIUTOPHBIE 3aHATHSI: 1,78 64
Jlexuuu (Jlek) - -
ITpaktrueckue 3ansatus (113) 1,78 64
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 2,22 80
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager
Bunbl yueOHOM paboThI B 3auerHbIx B actpomn.
SIMHHIIAX gacax
O01mas Tpy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 4,0 108
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) - -
[Tpaktnueckue 3anstus (113) 1,78 48
JlaboparopHbie pabOTHI - -
CamocrositesbHasi padora (CP): 2,22 60
Buj KOHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer

4.5. IlpakTuku

AHHOTanus padoyeil nporpaMMbl y4eOHOH MPAKTHKHU: MPAKTHKHU 110 MOJy4YeHUI0
NepBUYHBIX NMpodeccHoHANbLHBIX yMeHuii 1 HaBbIKOB (B2.B.1(Y))

1. Heab y4yeOHON NPAKTHKH — TOJIy4YeHHE OOYyYAIOMIMMCS  MEPBHYHBIX
npo¢eCCHOHATIBHBIX YMEHUH M HaBBIKOB IyTE€M CaMOCTOATEIBHOTO TBOPYECKOI'O BBIIOIHEHUS
3a/1a4, MOCTABJIEHHBIX TPOrPaMMOM MPaKTUKHU.

2. B pe3yabraTre wu3y4YeHUsl IMCHMILUIMHBI OO0y4YaloIMiicd 1O MporpaMmme
0akajaBpUaTa J0JIKEeH:

Obnadamys cnepyromumu oomekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

- CIIOCOOHOCTHIO K KOMMYHHMKAIlMM B YCTHOW M MHCbMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  s3bIKax JUId pelIeHHs 3aJad  MEXKIMYHOCTHOIO U MEXKYJIbTYPHOIO
B3aumoseicteus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJIEPAHTHO BOCHPUHHMMASI COLMAJIbHBIE,
ITHHYECKHUE, KOH(PECCHOHANBHBIC U KyAbTypHbIe pasnuuus (OK-4);

- CMIOCOOHOCTBIO K caMoopraHu3anuu u camoodpaszosanuto (OK-5);

- CHOCOOHOCTBIO MCIIONIb30BaTh OOIIENIPABOBbIE 3HAHUS B Pa3IMuYHBIX chepax
nesirenpaocTH (OK-6);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIIJICHUIO, K OOOOLIECHUIO, aHaJIU3y, BOCIPHUSTHIO
uH(pOpMaIIH, MOCTAHOBKE IIEJIM U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHUECKH BEPHO, ApryMEHTHPOBAHO M SCHO CTPOUTHh YCTHYIO H
nrcbMennyro pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAWTh  OPraHU3allMOHHO-YIPABJICHYECKHE  pEUIeHHs B
HECTaHAPTHBIX CUTYAIMSIX U TOTOB HECTHU 3a HUX O0TBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKH OLIEHWBATh CBOU JOCTOMHCTBA M HEIOCTATKH, HaMeuaTb
IYTH U BBIOUPATh CPEJICTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);
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- CHOCOOHOCTBIO CO3HABaTh COIMAJIBHYIO 3HAYMMOCTH CBOeW Oymymiei mpodeccun,
BJIaJICHUEM BBICOKOI MOTHBAIIMEH K BBINOJIHEHUIO TpodeccuoHanbHoi nesrensHocTr (OK-13)

- TOTOBHOCTBIO K JOCTH)KCHUIO JIOJDKHOTO YPOBHS (PU3MUECKON MOATOTOBICHHOCTH JJIS
o0ecrieueHHs OJTHOLIEHHOM colmabHO# 1 npodeccnonansHol nesitenproct (OK-18);

- 0CO3HABaTh LIEHHOCTb POCCUMCKOW KYJIBTYpBI, €€ MECTO BO BCEMHPHOM KYIBTYpE,
YBOKUTEIHFHO U OEPEKHO OTHOCUTHCS K MCTOPUYECKOMY HACIECIUIO M KYIbTYPHBIM TPATUIHSIM
(OK-19);

- TOTOBHOCTBIO K pEAIM3allMU TpaB W COOJIOACHUIO OO0S3aHHOCTEH TpaKAaHWHA, K
IPaKIaHCKHU B3BCIICHHOMY U OTBeTCTBeHHOMY ToBeneHuto (OK-20).

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHSI MAaTEMAaTUYECKUX M €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCHMIUIMH 00menpodecCHOHaIbHOr0 IMKiIa B 00beMe HeoOXOAUMOM B
npoeCCUOHATBHOM  JICATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pa0OTaHHBIX B HHX IIOAXOJOB, METOJOB U pPE3ylIbTaTOB MaTEeMAaTHUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOT0 recieaoanus (OIMK-1);

- CIIOCOOHOCTHIO HCIONIB30BAaTh OCHOBHBIE TIOJIOKEHUSI M METOJBI COIHMANIbHBIX,
TYMaHHUTApPHBIX U SKOHOMUYECKHX HAYK MPHU PELICHUU MPO(PECCHOHANBHBIX 337a4 C YUYEeTOM HX
HOCJICAICTBHIA 17151 001ecTBa, SKOHOMUKH U 3kostoruu (OI1K-2);

- CHOCOOHOCTBIO pPEelIaTh CTaHIAPTHBIE 3a/a4d MPOPECCHOHATBHON NeSTEIbHOCTH Ha
OCHOBE MH(OpPMAIIMOHHON 1 6ubIHOorpaduyecKoi KyabTyphl C IPUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHWH HH(POPMALMOHHON
6e3omacuoctu (OITK-5);

3HaMb:

— TOpPSIOK OpraHu3alyd, IUIAHUPOBAHMSA, NPOBENEHUS U OOECIeYCHUs Hay4dHO-
UCCJIEIOBATENLCKUX Pa0dOT C UCIOIH30BAHMEM COBPEMEHHBIX TEXHOJIOTHIA;

— TOpSAJAOK  OpraHu3aluy,  IUIAHUPOBAHMS,  TPOBEACHHS U OOecleyeHHs
00pa30BaTeNbHOI 1eATEIbHOCTH 10 IPOGUITIO H3y4aeMoii TPOrpaMMbl OakaliaBpuaTa.
ymemy:

— OCYUIECTBJISITh MOUCK, 00pabOTKy M aHAJIN3 HAYYHO-TEXHHUYECKOW MH(OpMAIUH IO
npod W0 NPOiIeHHON NPaKTHKH, B TOM YHCIIE ¢ IpUMeHeHueM Internet-texHomoruii;

enaoems.

— CIHOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEOBATENBCKON AESITEIBHOCTU MO MPOQUIIO
U3y4aeMol porpaMmsbl OakajaBpHara,

— METOJIOJIOTUYECKUMH TMOJXO0JaMHU K OpraHu3alliid Hay4yHO-UCCIEI0BaTEIbCKOW H
00pa3zoBaTeNbHON AESTEIHHOCTH.

3. Kparkoe cogep:kanue y4eOHON NPaAKTHKHA

VYyeOHast mpakTUKa BKIIFOYAET STAIbl 03HAKOMIICHHS C METOIOJIOTHIECKUMHU OCHOBAMH H
NPAaKTUYECKOI0 OCBOCHMS NMPHEMOB OpPTraHU3alMM, IUIAHUPOBAHMS, IPOBEACHUS U O0eCTIeUeHUs
HAyYHO-UCCIIEIOBATEIbCKOW M 00pa3oBaTeNbHOM  JEATEIbHOCTH,  O3HAKOMJICHHS  C
NeSITeIbHOCTBIO 00pa30BaTENbHbIX, HAYUHO-UCCIIEA0BATENbCKUX U MPOEKTHBIX OpPraHU3aIMi 1o
npoduITIo U3ydyaeMoil nmporpaMMsl OakaiaBpuara.

KonkperHoe coaepxaHue ydyeOHONW TPAKTUKU ONpENeNseTcss WHAWBUIYaTbHBIM
3a/laHueM 00ydJaromerocst ¢ yuéToM MHTEPECOB U BO3MOXKHOCTEW Kadeapbl WM OpraHU3aluHy,
rie oHa mpoBojuTca. MHIMBHAyaJdbHOE 3aJaHHe pa3zpalbaTbiBaeTcs MO MPOPUII0 M3ydaeMoi
IporpaMMebl OakajgaBpHuarTa ¢ y4ETOM TEMbI BBITYCKHOW KBaJM(PUKAIIMOHHONW PabOTHI.

4. O0beM y4eOHOM NPAKTHKH

Bunet yue6HoI paboThl O6beMm
B 3aueTHEBIX B akanmewm.
eIMHUIIAX Jacax
OO6mas TpyA0eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY 2,0 72
IJIAHY
AyIUTOPHBIE 3aAHSITHSI: 1,0 36
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[TpakTHyeckue u 1abopaTOpHbIE 3aHATHUS 1,0 36
CamocrositesbHas padora (CP): 1,0 36
CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUN U 0,5 18
HABBIKOB 110 TPOrpaMMe Y4eOHON PAKTHKH
IToaroroska oruera 0,5 18
Buja uToroBoro KOHTpOJIfA: 3a4eT / IK3aMeH 3a4er ¢ OLEHKOI
Bunsl yueOHoI paboThI Ob6bem
B 3aueTHbIx B actpos.

¢AUHULIAX yacax
OO0masi Tpy10€eMKOCTh M CHUILIUHBI 110 Y4eOHOMY 2,0 54
TJIAHY
AyIMTOpHBIE 3aAHATHS: 1,0 27
[TpakTrueckue v 1ab0paTOPHbBIC 3aAHITHS 1,0 27
CamocrositesbHas padora (CP): 1,0 27
CaMocTosTenbHOE OCBOCHUE 3HAHUI, YMEHHI U 0,5 13,5
HABBIKOB 110 TPOrpaMMe y4eOHON PAKTHKU
IToaroroska oryera 0,5 13,5
Buja uTOoroBoro KOHTpoOJIA: 3a4er / IK3aMeH 3adeT ¢ OLEHKOM

AHHOTaUus padoyeil MporpaMMsbl NPOU3BOICTBEHHOI MPAKTUKH: MPAKTHKH 110
MOJIy4EeHHI0 PO ecCHOHAIBHBIX YMEHHUI M ONBITA NPO(decCHOHAIBHOM 1esiTeIbHOCTH (B
TOM 4HCJIe TeXHoornueckoii mpaktuku) (52.B.2(I1))

1. Hegb TeXHOJOrMYeCKOl NPAKTHKH — IOJIy4YE€HUE NPOPECCUOHATIBHBIX YMEHMH U
OTBITa IPOPECCUOHATIBHOMN JIEATENFHOCTH IIYTEM CaMOCTOSITEIIbHOTO TBOPYECKOTO BBITIOJTHEHUS
3ajiay, IOCTABJIEHHBIX IPOrPAMMOM MTPAKTUKH.

2. B pe3yabraTe wu3yYeHUs] IUCHUIUIMHBI OOy4YaloIIMiicd 1O mporpamMmme
0akaJjlaBpUaTa J10JI7KeH:

Obnadamys cnepyromumu o0mekynbTypasiMu (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnereHusamMu:

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI JKOHOMHYECKMX 3HAaHMWA TP OIICHKE
3¢ HeKTHBHOCTH Pe3yNIBTATOB JESITENILHOCTH B pa3nnuHbix chepax (OK-2);

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIsl  peIleHUs 3a/7ad  MEXKIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTb B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COIMAJIbHBIE,
ITHUYECKHE, KOHPECCHOHANIBbHBIE U KYIbTypHBIe pa3nuuuns (OK-4);

- CIIOCOOHOCTBIO K cCaMOOpraHu3aliuu u camoodpasosanuto (OK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh OOLIENpPAaBOBbIE 3HAHMS B Pa3IMUHBIX cdepax
nestensHocTH (OK-6);

- CITIOCOOHOCTBIO TTO/JIEPIKUBATH JTOJKHBIN YPOBEHB (PU3UUECKOH MTOATOTOBICHHOCTH IS
o0ecrieueHns OJTHOLIEHHOH conmansHO# 1 npodeccnonansHol aesiteabHoctd (OK-7);

- CIIOCOOHOCTBIO MCMOJIBb30BaTh MPUEMbI EPBON TTOMOIIM, METOIbI 3AIIUTHI B YCIOBUSIX
ype3BbryaiiHbix curyaiuii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIIICHHIO, K OOOOIIECHUIO, aHaJIU3y, BOCIPHUSTHIO
uH(pOpMaIIH, MOCTAHOBKE IENIM U BBIOOPY myTeit ee nocTimkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHUECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTHh YCTHYIO H
nrcbMennyo pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMTh  OPraHU3allMOHHO-YIPABJICHYECKHE  pEUIeHHs B
HECTaHAPTHBIX CUTYAIMSX U TOTOB HECTH 3a HUX OTBeTcTBeHHOCTH (OK-11);
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- CIIOCOOHOCTBIO KPUTHMYECKU OLIEHHWBAaTh CBOU JOCTOMHCTBA M HEJOCTATKH, HaMeuaTb
IYTH U BBIOUPATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenocTatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABaTh COLMAIBHYIO 3HAUYMMOCTh CBOeH Oyaymedl npodeccuw,
BJIaJICHMEM BBICOKOW MOTHBAIMCH K BBIMOIHEHHIO podeccroHaibHoi Aesrenbroctu (OK-13);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJKHOTO YPOBHS (PM3UYECKOM MOATOTOBIEHHOCTH JUIS
oOecrieueHHs OJTHOLIEHHOM colmanbHO# 1 npodeccnonansHou aestenproct (OK-18);

- OCO3HaBaTh IICHHOCTb POCCHUICKON KyJIBTYphl, €€ MECTO BO BCEMHUPHOM KYJIbTYypE,
YBOKHUTEIHFHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACIEIUIO U KYIbTYPHBIM TPAIHIIAAM
(OK-19);

- TOTOBHOCTBIO K pEAIM3allMU TpaB U COOJIOACHUIO OO0S3aHHOCTEHW TpaKAaHWHA, K
IPayKIAaHCKH B3BEILICHHOMY U OTBETCTBeHHOMY roBezeHuto (OK-20).

- CITIOCOOHOCTBIO MPUMEHATH 0A30BbIC 3HAHHS MAaTEMAaTUUYECKUX M €CTECTBEHHOHAYYHBIX
JUCLMIUIMH, JAMCUUIUIMH OOINEeNpOopEeCcCHOHAIBHOIO IHUKIa B 00beME HEOOXOIUMOM B
npoeCCUOHATBHOM  JICATEIBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHbIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MAaTEMaTHUYECKOI'0 aHalu3a U
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M AKCIIepUMeHTa bHOTO recieaoanus (OIMK-1);

- CHOCOOHOCTBIO HCIIOJb30BaTh OCHOBHBIE IIOJOXKEHHUS M METOJAbl COLMAIbHBIX,
TYMaHHUTapPHBIX U SKOHOMUYECKHX HAYK MPHU PEHICHUU MPO(EeCCHOHANBHBIX 331a4 C YUYETOM HX
HOCIICICTBUI 1JIst 001IecTBa, SKOHOMUKH U dKojorun (OITK-2);

- CHOCOOHOCTBIO pPEelIaTh CTaHIAPTHBIE 3a/a4d MPO(PECCHOHATBHON NEITEIHLHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOIMOrpaduuecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYEeTOM OCHOBHBIX TpeOOBaHMH HWH(POPMALMOHHOU
6e3omnacHoctu (OIIK-5).

- CIOCOOHOCTBbIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTUH, TIJI00anbHble HH(GOPMAILMOHHBIE PpECYpCchl B Hay4HO-HUCCIIEIOBATENILCKOM
JESTEIbHOCTH B 00JIACTH MaTepUalOBEICHUS M TEXHOJOTMM HAaHOMATEpPHaJIOB U HAHOCHUCTEM
(TIK-1);

- CIIOCOOHOCTBIO HCIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE NPEJCTABICHUS HAyK O
CBOMCTBaX BEILECTB U MATEPUAIOB MPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJJHO
U JByXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BELIECTB M MaTEpUaJIOB, B3aWMOJAECHCTBUU
HaHOMATEPUAJIOB U HAHOCHUCTEM ¢ oKpykarouieit cpenoii (TTK-2);

- CIOCOOHOCTBIO TMPUMEHSATh HAaBBIKM HCIOJb30BAaHUS MPUHIUIOB M  METOJIUK
KOMIUIEKCHBIX HCCJIEIOBAaHUM, WCIBITAHUNH M AMATHOCTUKM W3JEIMH U3 HAHOMATEpUaloB U
MPOIIECCOB UX TPOU3BOJACTBA, O0paOOTKM U MOAUUKAIMU, BKIIOYas CTaHJApPTHBIE U
ceprudukarnronnsie ucnsitanus (ITK-3);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKUM MCIIOJNB30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUSA M ONTHUMH3ALMHU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKAIUU MaTepraioB u nporeccoB (I[TK-4);

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIE THUIIBI HAHOMATEpUAIOB M HAHOCHUCTEM
HEOPraHMYeCKON (METAJUIMYEeCKUX W HEMETAJNIMYEeCKHX) W OpraHu4ecKod (IOJIMMEpHBIX U
YIJIEPOJHBIX) HPUPOABI  (TBEPABIX, JKUAKHX, TIeleo0pa3HbIX, a’3pO30JIbHBIX), BKIIOYAs
HAHOIUJIEHKW M HAaHOCTPYKTYPUPOBAHHbBIE MOKPBITUS, JJI PELIEHUS MPOU3BOJICTBEHHBIX 3ajad,
BJIaJICHUEM HaBbIKAMM BBIOOpA 3THUX MaTepUAIOB AJIS 3aJaHHBIX YCIOBHMH OSKCIUTyaTallMHu ¢
y4eToM TpeOOBaHUI TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
IKOJIOTUYECKUX TocneacTBuid ux npumeHenus (I[1K-5);

- CIOCOOHOCTBIO MPHUMEHATH HABBIKM MCIIOJIB30BAHUSI TEXHOJIOTHMUECKHUX OMNEpalnid,
000pyI0BaHUs, HOPMAaTUBHBIX U METOAMYECKHX MAaTEPHAJIOB MO TEXHOJOTMYECKOH MOATOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHJAPTU3ALMU U CePTU(UKAIIMA OCHOBHBIX TUIIOB HAHOMAaTEpUAJIOB
¥ HAaHOCHCTEM HEOPraHWYECKOH M OpraHMYeCKOW MPUPOIb! (TBEPHBIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKJIIOYAsi HAHOIIJIEHKU M HaHOCTPYKTYPUPOBAaHHBIE TOKPBITHS, a TaKKe U3IeNni
Ha UX OCHOBE U IIPOLIECCOB IOJIYYEHHs C IJIEMEHTaMHU DKOHOMHUYECKOTO aHAIM3a U Y4ETOM
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MpaBWJI TEXHUKHU OE30MAaCHOCTH, MPOU3BOJCTBEHHOW CAaHUTAPUH, MOKapHOW O€30MacHOCTH U

HOpM oxpanbl Tpyna (I[1K-6);

- CHOCOOHOCTHIO TIPUMEHSTH HAaBBIKA HCIIOJIB30BAaHUS TEXHUYECKHX CPEICTB  JUIS
U3MEpPEHUSI M KOHTPOJISI OCHOBHBIX IapaMeTPOB TEXHOJIOTMUYECKUX IPOIECCOB IMOJYYCHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YJJICPEHOB, HAHOTPYOOK), HAHOCHUCTEM,

HaHoMaTepuanoB u uzaenuii u3 aux (I1K-7);
3HamMb:

— TOIXOJbl K OpraHM3alMi M IUIAHWPOBAHUIO HAYYHO-UCCIIENOBATENBCKONW paboThI,
OTIBITHO-KOHCTPYKTOPCKOH U TPOU3BOACTBEHHON JESATENBHOCTH IO MNPOGUII0 MPOTrpamMMbl

OaxanaBpuara
ymemy:

— BBIIOJHATH IMOHUCK, O0pabOTKy, aHAIM3 M CHCTEMAaTHU3ALUI0 HAayYHO-TEXHUYECKOM
uHPOpPMALIUK, OCYLIECTBISATh BBIOOP METOAMK M CPEACTB DPELICHHS 3a/ad, IOCTABJICHHBIX

POrPaMMOM MPaKTHKH;
glaoems:

— npueMaMu pa3pabOTKH IJIAHOB U MPOTpamMM IPOBEACHUS TEXHUYECKUX pa3paboOTOK U

UCOBITAHUH.

3. Kparkoe comepxaHue TEXHOJOTHYECKON MPAKTUKH
3akperyieHHe TEOPETUYECKUX 3HAHUM, MOJYyYEHHBIX OOYUYaAIOIUMUCS MPH HU3YyUYECHUU

IpoTrpaMMbl OaKaiaBpHara.

HOJ'Iy‘leHI/IC O6y‘~IaIOIJ_[I/IMI/IC$I MPAKTUYCCKUX HABBIKOB I10 OpraHuU3alldd W BbIIIOJHCHUIO
HCCICOOBATCIIbCKUX U ITPOCKTHBIX pa60T, B pa60Te B COCTaBE KOJUICKTHBA UCIIOIHUTEIICH.
PaszButue y 06y‘~IaIOIJ_[I/IXC$I HaBBIKOB Hay‘lHO'I/ICCJ'IeI[OBaTeJ'IBCKOI‘/‘I JACATCIIbHOCTH.

4. O0beM TeXHOJOTHYeCKOil NPAKTHKH

Bunsr yue6HOM paboThI O0beMm
B 3aueTHBIX B akanem.
eMHHIIAX yacax

O01mas TpyA0eMKOCTb I CHUILIHHBI 110 Y4eO0HOMY 3,0 108
IUIAHY

AyAUTOpPHBIE 3aHATHS: 1,78 64
CamocrositesbHas padora (CP): 1,22 44
CamocTosiTeTbHOE OCBOCHHUE 3HAaHUM, YMEHUH U 0,72 26
HABBIKOB 110 TPOrpaMMe TEXHOJIOTHYECKOUN MPAKTUKH

IToaroroska oruera 0,5 18

Buja uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH

3a4der ¢ OLEHKOM

Bunasr yue6HOM paboThI O06bem
B 3agerHbIX B actpon.

SAMHUIIAX gacax
O0mas TpyA0eMKOCTb JMCIUILIUHBI 10 Y4eOHOMY 3,0 81
TUIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 48
CamocrositeabHas padora (CP): 1,22 33
CamocTosiTeTbHOE OCBOCHHE 3HAaHUHN, YMEHUH U 0,72 19,5
HABBIKOB 110 IPOrpaMMe TEXHOJIOTHYECKOMN MPAKTUKH
IToaroroska oruera 0,5 13,5

Bu HTOroBOro KOHTpOJIs: 3a4eT / IK3aMeH

3a4yeT ¢ OLEHKOM
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AHHOTanuA padoyeil MpOorpaMmbl NPOU3BOJACTBEHHON MPAKTUKMN . HAYYHO-
uccaenoBareabckoii padorsl (b2.B.3(I1))

1. Ilesq» Hay4YHO-HCCaeR0BaTeIbCKOM padoTsl (HUP) — popmupoBanne HEOOXOIMMBIX
KOMIIETEHIIMH JIsl OCYLIECTBIEHNS HaAy4YHO-HCCIIEA0BATENbCKON IEATENBHOCTH 10 HAIIPABIECHUIO
noarotoBku 28.03.03 — «Hanomatepuanb»y npoduiib MOATOTOBKH «XHUMHUYECKas TEXHOJIOTHUS
HAaHOMATEpHaJIOB» IIOCPEACTBOM IUIAHUPOBAHUS M OCYLIECTBJIECHUS 3KCIEPHUMEHTAIbHON
NESATEJIbHOCTH Ha OCHOBAaHUM M3YYEHHBIX IUCIUIUIMH, B TOM YHCIE CHEIUAIbHBIX, U
CaMOCTOSITENIbHO N3Y4YeHHON HH(POPMAIIUH.

2 B pe3yabTaTe BBINOJHEHUS HAYYHO-MCCJIEN0BATEIbCKON PadoThl 00y4arouuiics
10 mMporpamMMe 0aKajaBpuaTa J0JKeH:

Obnadams cnenyromumu o6mekyasTypabiMu (OK), obmenpodeccuonanpabivMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMu:

- CHOCOOHOCTBIO K KOMMYHHUKALIUM B YCTHOM M NUCHBMEHHOW ¢GopMax Ha PYyCCKOM H
MHOCTPAaHHOM  S3bIKax JJs  peIIeHUs 3a/a4  MEXKIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COIMAJIbHBIC,
STHUYECKHUE, KOH(DECCHOHANbHBIE U KyabTypHbIe pasnnuuns (OK-4);

- CIIOCOOHOCTBIO K caMoopranu3anuu u camoodpasosanuto (OK-5);

- CIIOCOOHOCTHIO HCIIONIb30BaTh OOMIENPAaBOBbIE 3HAHMS B PAa3IMYHBIX cdepax
nesirenbaocTr (OK-6);

- CIIOCOOHOCTBIO MOJIEPKUBATH JODKHBIN YPOBEHB (DU3MUECKOI MOATOTOBICHHOCTH IS
o0ecrieueH s TIOJHOLIEHHOM colmaibHO# U npodeccnonansHoi nestenpaoct (OK-7);

- CIIOCOOHOCTBIO HMCIIONB30BATh MPUEMbl IEPBOM MOMOIIM, METO/IbI 3aIUTHI B YCIOBHUSAX
ype3BbryaiiHbix curyauii (OK-8);

- CHOCOOHOCTBIO K KYJIbTYPHOMY MBIIUICHHIO, K OOOOIICHHIO, aHAINU3Y, BOCIPHUSITHIO
uHpOpMaIKH, TIOCTAHOBKE 1EJIM U BBIOOPY myTei ee moctrmxenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO U
nrcbMeHnyo pedb (OK-10);

- CIIOCOOHOCTHIO  HAaxXOIUTh  OPTraHU3ALMOHHO-YIPABICHUYECKHE  pEIIeHUs B
HECTaHJAPTHBIX CUTYAIMSX U TOTOB HECTH 3a HUX oTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKU OIIEHWBATh CBOU JOCTOMHCTBA M HEAOCTATKH, HaMeuaTb
IYTH U BBIOMPATh CPEJICTBA Pa3BUTHS JJOCTOMHCTB U ycTpaHeHus HepocTatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMANBHYIO 3HAUYMMOCTh CBOell Oyaymiedt mpodeccuu,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BHIMOIHEHHIO TpodeccronanbHoi aesrenbaoctu (OK-13);

- CIIOCOOHOCTBIO TOHMMATh CYHIHOCTb M 3HaueHHe HWHGOpMAIMU B Pa3BUTHH
COBPEMEHHOr0 MH(OPMAILIMOHHOTO 00IIECTBA, CO3HABATh OMACHOCTH U YTPO3bl, BOZHUKAIOIINE B
3TOM IIpolecce, coON0IaTh OCHOBHBIE TPeOOBaHUS MH(POPMALMOHHOM 0€30macHOCTH, B TOM
YHCIIe 3aIMUTHI rocyaapcTBeHHOM Taitabl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA MOTYy4EHUS,
XpaHeHus, nepepaboTku HH(OpMalnMK, HaBBIKM pPabOThl C KOMIIBIOTEPOM KaK CpEICTBOM
ympasienus uHpopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MH(OpMaIIUEH B TIIOOATBHBIX KOMIBbIOTEpHBIX ceTax (OK-
16);

- CIIOCOOHOCTHIO MPUMEHSTH CPEICTBA CAMOCTOSITEILHOTO, METOJAMYECKU MPABHILHOTO
UCIIOJIb30BaHUS METO/IOB (PU3NYECKOT0 BOCIUTAHHS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JIOJKHOTO YpPOBHS (PM3MYECKOM MOATOTOBIEHHOCTH JUIS
o0ecrieueHns IOTHOLIEHHOH colManbHO# 1 nmpodeccnonansHoi nestenpHoct (OK-18);

- OCO3HaBaTh ILIEHHOCTb POCCHUHCKOW KYJIBTYPBI, €€ MECTO BO BCEMHPHOW KYIBTYpE,
YBKUTEIBHO U OEPEKHO OTHOCUTBHCS K MCTOPUYECKOMY HACIEIUIO0 U KYJIbTYPHBIM TPATULIMIM
(OK-19);

- TOTOBHOCTBIO K pEAIM3allMU TpaB U COOJIOACHUIO OO0S3aHHOCTEW TpakAaHWHA, K
IPaKIaHCKHU B3BEIICHHOMY U OTBeTCTBeHHOMY moBeneHuto (OK-20).
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- CIIOCOOHOCTBIO MIPUMEHATh 0a30BbIE€ 3HAHMSI MAaTEMATUYECKUX M €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, JUCIHMIUIUH 00menpodecCHoHaIbHOrO0 IMKIa B 00BeMe HeoOXoIuMoM B
npopeCCUOHATBHON ~ JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0OTaHHBIX B HMX IIOAXOJ0OB, METOJOB M PE3YyIbTAaTOB MaTEMAaTUYECKOIO aHaiu3a u
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOTO nccaenoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE TIOJOXKEHUS M METOAbl COLMAIBHBIX,
IYMaHHUTapHBIX U SKOHOMUYECKHUX HAyK MPHU PELIEHUU NMPO(EeCCHOHAIBHBIX 33/1a4 C yY4ETOM HMX
MOCJICICTBHIM JUIs 00IIecTBa, SKOHOMHUKH 1 dKosoruu (OITK-2);

- CIIOCOOHOCTBIO NPUMEHATh OCHOBBI METOOB HCCIIE0BAHMs, aHAIN3a, AUArHOCTUKH U
MOJICJINPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOH
HOPUPOBI, B TBEPJIOM, KUAKOM, I'eJIe00pa3HOM, a3p030JbHOM COCTOSIHUM, BKIIFOUYasi HAHOIUIEHKU
U HAaHOCTPYKTYPHUPOBAaHHBIC OKPHITHS, BHYTPEHHUE M BHEITHUE TPAHUIIBI pa3ziena (a3, a Takxke
(HU3MYECKUX U XMMUYECKUX IPOIECCOB B HUX WM ¢ ux ydactueM (OITK-3);

- cI0COOHOCTHIO MPUMEHSTh HABBIKH COOPA JAHHBIX, U3YYEHUS, aHAIIN3a U 0000IICHHS

Hay4YHO-TEXHMUYECKOW MH(pOpMAlMM 10 TEMAaTUKE MCCIEOBaHUsA, pa3pabOTKu U
UCIIOJIb30BAaHUSl TEXHUYECKON JOKYMEHTAl[MM, OCHOBHBIX HOPMATUBHBIX JIOKYMEHTOB IIO
BOIPOCAM HHTEJUIEKTYaJIbHOW COOCTBEHHOCTH, MOJTOTOBKHM JIOKYMEHTOB K MAaTEHTOBAHHIO,
odopmienuto Hoy-xay (OITK-4);

- CHOCOOHOCTBIO pPEelIaTh CTaHAAPTHBIC 3aJaud MPO(ECcCHOHATBHON JEeATEIbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOTrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI MH(OPMAIMOHHON
6e3zonacHoctu (OITK-5).

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH, TIJ100aJbHble HMH(POPMALMOHHBIE PpPECypchl B  HAyYHO-HCCJEI0BATEIIbCKOU
JeSTeIbHOCTH B OOJIACTH MaTEpUaJOBEACHUS U TEXHOJIOTMM HAHOMATEpHUaJOB U HAHOCUCTEM
(IIK-1);

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIEC IPEICTaBICHUS HAyK O
CBOICTBax BEIIECTB U MATEPHAJIOB IPHU MEPEXOJE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJHO
U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOMCTBa BELIECTB M MaTEpUalioB, B3aUMOJECHCTBUU
HaHOMATEePHAJIOB U HAHOCHCTEM ¢ OKpysKaroteit cpenoi (ITK-2);

- CHOCOOHOCTBIO TPUMEHSTh HAaBBIKM HCIOJb30BAHUS NPUHIMIIOB M METOAMK
KOMIUIEKCHBIX HCCJIEIOBAaHUM, UCHBITAHUN W JWArHOCTUKU M3JEIUH M3 HaHOMAaTEpUaOB U
IpPOIIECCOB HX NPOM3BOJACTBA, OOpabOTKM W MoAM(DUKALUHU, BKIKOYas CTAaHAAPTHBIE U
ceprudukanronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO NPUMEHATh HABBIKM HCIOJIb30BaHUS (IO PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTHMHU3AIMU TEXHOJOTHYECKHX IPOLECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTH3ALUH U cepTUHKaK MaTepuanoB u mpoueccos (I1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THWIIBI HAHOMAaTEpPUAJOB M HAHOCHUCTEM
HEOPraHMYecKoW (METAJUINYECKUX W HEMETANIMYeCKUX) U OpPraHu4ecKoi (MOJMMEpHBIX |
VIJIEpOAHBIX) MHPUPOAbI  (TBEPABIX, JKUIKUX, Teleo0pa3HbIX, a’dpOo30JIbHBIX), BKIIOUas
HAHOIUIEHKH M HAHOCTPYKTYPUPOBAHHbBIC MOKPBITHSA, JUIS PELICHUs MPOU3BOACTBEHHBIX 3ajad,
BJIaJICHHEM HaBbIKAaMU BBIOOpA STUX MaTepUaoB JUIsl 3aJaHHBIX YCIOBUM AKCIUIyaTalMu C
y4eTOM TpeOOBaHUN TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTMYECKUX TocieacTBuid ux npumeHenus (I[1K-5);

- CIOCOOHOCTBIO TPHMEHATh HABBIKM HCIOJb30BAaHUS TEXHOJIOTHYECKUX OIepalui,
000py/10BaHUsl, HOPMAaTUBHBIX U METOJMYECKUX MaTepUaoOB MO TEXHOJIOTMYECKON MOArOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUHN U CEPTU(PHUKAIIMM OCHOBHBIX TUIIOB HAHOMATEPUAIOB
¥ HaHOCHCTEM HEOpPraHW4ecKOW W OpraHMYecKON MpUpOJIbl (TBEPABIX, KHUAKUX, reeo0pa3HbIX,
a’p030JIbHBIX ), BKIIOYass HAHOIUIEHKH U HAHOCTPYKTYPHUPOBAHHBIE TOKPBITHUS, & TAKXKE U3JCIUI
Ha UX OCHOBE U IPOILIECCOB IMOJIYYEHHUS C AJIEMEHTaMU SKOHOMHYECKOIO aHalu3a M y4eToM
IpaBUI TEXHUKU O€30MacHOCTH, MPOM3BOJCTBEHHON CaHMTapHHU, MOKAapHOH Oe30MacHOCTH U
HopM oxpawbl Tpyaa (ITK-6);
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- CIOCOOHOCTHIO TPUMEHSATh HAaBBIKM HCIIOJIB30BAHUS TEXHUYECKUX CPEACTB JUIS
U3MEPEHHS] U KOHTPOJII OCHOBHBIX IMMAPAMETPOB TEXHOJOTMUECKHUX IPOIECCOB MOJYYCHHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHII, (Yy/UICPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMaTepHuaioB u usaenuit u3z nux (I1K-7).

3. Kpartkoe cogep:xaHue JUCUMIIMHbBI

B mporiecce ocBoeHUs TUCITUTUIMHBI 00YYAIOIIHIACS JTOJKSH MOATOTOBUTH U MIPEJICTABUTH
K 3alUTe Hay4yHO-UccienoBarensckyto padory (HUP), BbimoaHeHHYI0 HA COBPEMEHHOM YpOBHE
pa3BUTUS HAYKH M TEXHUKH M COOTBETCTBYIOIIYIO BBIOPAHHOMY HAIPABJICHUIO MOATOTOBKH U
nporpaMmMe oOyudeHusl.

B npencraBnennoi k 3amure HUP nomkHBI MOMY4YUTh pa3BUTHUE 3HAHUS U HaBBIKH,
MOJIy4YeHHbIe OOy4YaloIMMCS MpPU OCBOCHMM NpOrpaMMmbl OakanaBpuara, B TOM YHCIE IPHU
U3y4EHUU CclHenualbHbIX aucuuiuinH. Ilpeacrasnennas k 3amure HUP pomxna copepikarts
0030p JUTEepaTyphl, OIKCAHUE HCIIOJIB30BAHHBIX MAaTEpUAIOB M METOJIOB HCCIEI0BaHUS,
MOJTyYEHHBIC YKCIIEPUMEHTAIILHBIC PE3YIbTaThl U BBIBOJIBI IO paboTe.

4. O0beM HAYYHO-HCCIIeI0BATEIbCKOMH padoThl

Bunbr yueOHOM paboThI O06Bem
B 3aueTHBIX B akanem.
CIMHMIIAX Jacax
O01mas TpyA0eMKOCTb I CHUILTHHBI 110 y4e0HOMY 4,0 144
IUIAHY
AYJAUTOPHBIE 3aHATHSL: 1,78 64
CamocrositeabHas padora (CP): 2,22 80
CamocTosiTeIbHOE OCBOCHHUE 3HAHUM, YMEHUH U 1,72 62
HABBIKOB
[Toxroroska oryera 0,5 18
By MTOroBOro KOHTpoOJIsA: 3a4eT / IK3aMeH 3ader c oneHkoM

Bunsr yue6HOM paboThI O0beM
B 3aueTHBIX B acrtpos.

SAMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCIUILIUHBI 10 Y4eOHOMY 4,0 108
TUIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 48
CamocrositeabHas padora (CP): 2,22 60
CamocTrosiTeTbHOE OCBOCHHE 3HAaHUM, YMEHUH U 1,72 46,5
HAaBBIKOB
ITogroroska ot4era 0,5 13,5
By MTOroBOro KOHTpoJIsA: 3a4eT / IK3aMeH 3ader c oueHkoM

AHHoOTaus padoyeii mporpaMmsl npeyanimIoMHoii npakruku (b2.B.4(I1x))
1. Henp nmpenaunjoMHOi NMPAKTHUKU — BBIIOJHEHHE BBIMTYCKHON KBaIU(DHUKAIIMOHHOM

paboTHI.
2. B pe3yabTare
0akaJlaBpHaTa J10JIKEH:

U3yYCHUST AUCHUIIJIMHBI

o0yyamomuiicds N0 mnporpamme

Obnaoams cnenyromumu o0mekyasTypHbiMu (OK), obmenpodeccunonansubivu (OI1K)
u npodeccuonansubiMu (I1K) komnereHusmMu:

- CIIOCOOHOCTBIO MCIOJIB30BAaTh OCHOBHI (MITIOCO(MCKUX 3HAHUI, aHATTM3UPOBATh TIIaBHBIC
3Tarbl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PA3BUTUA JIJIS OCO3HAHHS COLMAIBHOW 3HAYMMOCTH
cBoeit nesrensHocTH (OK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI JKOHOMMYECKMX 3HAaHMHA TIpU OIICHKE
3 PEeKTUBHOCTH PE3yabTATOB JACATEIHLHOCTH B pa3nuduHbiX chepax (OK-2);
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- CIHOCOOHOCTBIO K KOMMYHHUKAIIUM B YCTHOW M MUCBMEHHOW (opMax Ha PyCCKOM M
MHOCTPAaHHOM  fA3BIKaX JJI1 pEIIEHUs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJIEPAHTHO BOCHPHUHUMAS COIUAIIBHBIE,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KYIbTypHbIe pasnuuus (OK-4);

- CIOCOOHOCTHIO K CAaMOOpraHu3aliui u camooopasoBanuio (OK-5);

- CIIOCOOHOCTHIO HCIIOJIb30BaTh OOLIENpPAaBOBbIE 3HAHMS B Pa3IMYHBIX cdepax
nesirenbrocTr (OK-6);

- CIIOCOOHOCTBIO MOJJEP>KUBATH JOJKHBINA YPOBEHB (DU3HUECKOM MOATOTOBICHHOCTH JIJIS
oOecrieueHHs OJHOLIEHHOM colMalibHOM 1 npodeccnonansHol nesirenproct (OK-7);

- CIIOCOOHOCTBIO MCIIONIB30BATh MPUEMbl IEPBOM MOMOIIM, METO/IbI 3aIUTHI B YCIOBHUSAX
upe3BbluaiiHbIx curyamii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHUIO, K OOOOIICHUIO, aHAINU3Y, BOCHPHUITHIO
uHpOpMaIIKH, IOCTAHOBKE LIEJIH U BBIOOPY myTeit ee moctrxenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEpPHO, apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO U
nrcbMenny pedb (OK-10);

- CIOCOOHOCTBIO  HAaxOJIUTh  OPTaHU3AIMOHHO-YIPABICHUYECKHE  pEIleHUs B
HECTaHAPTHBIX CUTYAIMSX U TOTOB HECTHU 3a HUX OoTBeTcTBeHHOCTH (OK-11);

- CMOCOOHOCTBhIO KPUTHUYECKH OLIEHWBATh CBOM JOCTOMHCTBA M HEJOCTATKH, HaMeuyaTh
IYTH U BBIOUPATh CPEJICTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HepoctatkoB (OK-12);

- CIOCOOHOCTBIO CO3HaBaTh COLMAIBHYIO 3HAUMMOCTH CBOeW Oynymied mpodeccuu,
BJIaJICHMEM BBICOKOW MOTHBAIMCH K BBIMOIHEHHIO podeccronanbHoi Aesrenbroctu (OK-13);

- CHOCOOHOCTBIO TMOHMMATh CYIIHOCTh W 3HaueHHEe HH(pOpMalMM B PA3BUTUHU
COBPEMEHHOTO MH(POPMAIIMOHHOTO OOIIECTBA, CO3HABATH ONACHOCTH U YTPO3bI, BOSHUKAIOIIUE B
3TOM TpoIecce, COONI0AaTh OCHOBHBIE TpeOoBaHMsI MH(GOPMAIMOHHON O€30MacHOCTH, B TOM
YHCIIe 3aIUThI rocyaapcTBeHHOM Taitibl (OK-14);

- CIIOCOOHOCTBIO MPUMEHSTH OCHOBHBIE METOJBI, CIIOCOOBI U CPEICTBA IMOJIYYEHUS,
XpaHeHHs, TMepepaboTK WH(GOpPMAIHMK, HABBIKM PAa0OTBI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasienus unpopmarueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MH(OpPMaIIUEH B TJIOOATBHBIX KOMIBbIOTEpHBIX ceTax (OK-
16);

- CIIOCOOHOCTHIO MPUMEHSATH CPEJICTBA CAMOCTOSITEILHOTO, METOJAMYECKU MPABUILHOTO
UCIIOJIb30BaHUsI METO/IOB (PU3UUECKOT0 BOCIIUTAHUS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JIOJKHOTO YpPOBHS (PM3MUECKOIN MOJITOTOBIEHHOCTH IS
obecriedeHus OJHOLCHHOM COManbHOi U mpodeccnoHanbHoi aesrensHoctd (OK-18);

- OCO3HaBaTb LIEHHOCTb POCCHUHCKOM KYJIbTYphI, €€ MECTO BO BCEMHUPHOW KYJBTYpE,
YBKUTEIBHO U OE€pPEeKHO OTHOCUTBHCS K MCTOPUYECKOMY HACITEIUIO U KYJIbTYPHBIM TPaIULIHAAIM
(OK-19);

- TOTOBHOCTBIO K pEalM3allid TpaB U COOJIOACHUIO OO0S3aHHOCTEW TIpakAaHWHA, K
IPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY ToBeneHuto (OK-20).

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbI€ 3HAHMSI MAaTEMATHYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLUIUIMH, JUCHMIUIMH 0OmenpodecCHoHaIbHOrO IMKIa B 00beMe HeoOXOIMMOM B
npoeCCHOHATBHONM ~ JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayk,
pa3pa0OoTaHHBIX B HHMX IIOAXOJOB, METOJOB M pE3yJIbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OITK-1);

- CIIOCOOHOCTBIO HCIONIB30BAaTh OCHOBHBIE TIOJIOKEHUS M METOJbl COIHANIbHBIX,
TYMaHHUTapHBIX U SKOHOMUYECKHX HAyK MPHU PEIICHUU NMPO(ecCHOHANBHBIX 337a4 C Y4eTOM HX
MOCJIEICTBHI JUTs 00IIecTBa, SKOHOMUKH | Kosoruu (OITK-2);

- CIIOCOOHOCTBIO MPUMEHSATH OCHOBBI METOOB HCCIIEJOBAHMS, aHAIN3A, JUATHOCTUKH U
MOJICJINPOBAHUsl CBOMCTB HAaHOMAaTEpPHAIOB W HAHOCHUCTEM HEOPIaHMYECKOM M OPraHWYeCKOn
HOPUPOIBI, B TBEPJIOM, KUAKOM, I'eJIc00pa3HOM, a3pP0O30JIbHOM COCTOSTHUH, BKJIIOYasi HAHOIUIEHKU
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Y HaHOCTPYKTYPUPOBAaHHbIE OKPBITUS, BHYTPEHHUE U BHEIIHUE TPAHULIBI pa3zena (a3, a TaKkxke
(U3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX WK ¢ ux ydactueM (OIIK-3);

- CIOCOOHOCTBIO IPUMEHSATh HAaBBIKK cOOPa JAHHBIX, U3YUYEHUs, aHAIM3a U 0000IEeHUs
HAYYHO-TEXHUYECKON MH(OPMAIMH 1O TEMAaTHUKE MCCIIEOBAaHUS, Pa3padOTKU M UCTIOIb30BaHUS
TEXHUYECKOH JOKyMEHTAallMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO  BOIPOCAaM
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, TOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHMIO, O()OPMIICHUIO
Hoy-xay (OIIK-4);

- CHOCOOHOCTBIO pPEelIaTh CTaHIAPTHBIC 3aa4d MPOPECCHOHATBHON MEATETHLHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTpaPUIECKON KyIbTYphl C TPUMEHEHUEM MH(GOPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYE€TOM OCHOBHBIX TpeOOBaHWN HH(POPMAITMOHHON
6e3omacuoctu (OITK-5).

- CIIOCOOHOCTBIO HCIIONIb30BaTh COBPEMEHHbIE HH(POPMAITMOHHO-KOMMYHUKAIIIOHHBIC
TEXHOJIOTUH, IJI00anbHble HH(MOPMALMOHHBIE PECypCchl B HAay4HO-HUCCIIEIOBATENILCKOM
NEeSITeIPHOCTH B OOJIACTH MaTE€pPHAJOBEIACHUS U TEXHOJOTMM HAHOMATEPHAJIOB M HAHOCHUCTEM
(IIK-1);

- CHOCOOHOCTBIO HCIIONIb30BaTh Ha MPAKTUKE COBPEMEHHBIC IPEICTABJICHUS HAYK O
CBOMCTBaX BEILECTB U MATEPUAIOB MPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJJHO
U JBYXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEIIECTB M MAaTEPHUAIOB, B3aUMOJCHCTBUU
HAHOMATEPUAaJIOB U HAHOCHUCTEM ¢ OKpyKarowieit cpenoii (I1K-2);

- CHoCOOHOCTBIO TIPUMEHSITh HAaBBIKM HCIIOJNB30BaHUS TNPHHIUIOB W METOIUK
KOMIUICKCHBIX HCCIIEIOBaHUM, MCIBITAHUM M AMAarHOCTUKM M3AEIUH M3 HaHOMAaTepUallOB U
MPOIIECCOB WX TMPOM3BOJICTBA, OOpabOTKM u MoauduKauu, BKIOYAsS CTaHIAPTHBIC U
ceprudukanronnsie ucnsitanus (ITK-3);

- CIIOCOOHOCTBHIO TPHUMEHSTHh HABBIKM HCIOJBb30BaHUS (TI0Z PYKOBOACTBOM) METOJIOB
MOJICJIUPOBAHMS, OLIEHKH, IIPOrHO3UPOBAHMS U ONTUMHU3ALMHU TEXHOJIOTMYECKUX IPOLIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALUH U cepTUHUKANNU MaTepraioB u npoueccos ([1K-4);

- CIIOCOOHOCTBIO TPUMEHSATh OCHOBHBIC THUIIBI HAHOMATEpUAIOB M HAHOCHUCTEM
HEOPraHMYECKOW (METAJUIMYECKHX W HEMETAUTMYECKHUX) W OPraHWYeCcKOH (IIOJIMMEPHBIX |
YIJIEPOJHBIX) HPUPOABI  (TBEPABIX, JKUAKHMX, TIeleo0pa3HbIX, ad3pO30JIbHBIX), BKIOYas
HAHOIUICHKA M HAHOCTPYKTYPHUPOBAaHHBIC MOKPBITHS, JJIsl PEIICHHs] MPOM3BOJCTBEHHBIX 3a/1ad,
BJIaJICHUEM HaBbIKAMM BBIOOpA 3THUX MaTEpUAIIOB AJS 3aJaHHBIX YCIOBHH OSKCIUTyaTallUd C
y4eTOM TpeOOBAHWUH TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
IKOJIOTHYECKUX mocieacTBuil ux npumenenus (I1K-5);

- CIOCOOHOCTBIO TIPHUMEHSATh HABBIKM HCIOJIB30BAaHUS TEXHOJIIOTUYECKUX OIEpaluni,
000pyI0BaHUs, HOPMAaTUBHBIX U METOAMUYECKMX MAaTEPHAJIOB MO TEXHOJOTMYECKON MOATOTOBKE
IIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3ALUHN U CEPTUPHUKAIIMHA OCHOBHBIX THUIIOB HAHOMATEPUAIOB
¥ HAaHOCHCTEM HEOPraHWYEeCKOM M OpraHM4YecKOW MpUPOb! (TBEPHBIX, KUAKUX, TelIe00pa3HbIX,
a’pO30JIbHBIX ), BKIFOYAst HAHOTUIEHKH W HAHOCTPYKTYPHUPOBAHHBIE MOKPBITHS, a TAK)KE M3JIEITHN
Ha UX OCHOBE M INPOIIECCOB MOJYYEHHUS C 3JIEMEHTAaMM SKOHOMHMUYECKOTO aHaiM3a U y4eToM
NpaBUJI TEXHUKM O€30MacHOCTH, MPOU3BOJICTBEHHON CaHUTAPHH, MOKAPHOH O€30MacHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CHoCOOHOCTHIO TIPUMEHSTh HAaBBIKA HCIIOJNB30BAaHUS TEXHUYECKHX CPENCTB LIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKUX IMPOLECCOB MOJIY4YEHUS U
CBOMCTB HAaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHaoB u u3aenuii u3 vux (I1K-7);

3HamMb:

—  (U3UKO-XMMHUYECKHE CBOWCTBA HAHOMATEPUAIOB M HAHOCHUCTEM IO MPOQHUITIO
BBIIMTYCKHON KBaTH(PUKALIMOHHON paboThI;

—  (U3UKO-XMMHUYECKHE 3aKOHOMEPHOCTH TEXHOJIOTHYECKUX IPOLIECCOB IOIyYEHHS
HAaHOMAaTEpPHAaJIOB M HAHOCHCTEM IO MPOQUIII0 BHITYCKHON KBaJM(UKAIIMOHHOW paboThI;

— KOMIUIEKC MEpOINpUSATUN MO TEXHHMKE O€30MacHOCTH, OXpaHe OKpYKarouleil cpenbl,
oXpaHe TpyJa;
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ymemy:

— OCYIIECTBJISITH KOHTPOJIb CAMOCTOSITENIbHOM HayYHO-UCCIIE0BATEIbCKOM pabOTHI;
— BBINOJHATh TMOJTOTOBKY HAayYHO-TEXHUYECKOM JIOKYMEHTAlMHM [UJIsi TPOBEICHUS

Hay4YHBIX HCCHC,Z[OB&HHI;'I N TEXHHUYCCKHUX pa3pa60T01<;

— BBIIIOJIHATH PACUYCTBI, CBA3aHHBIEC C pa3pa60T1<0171

HUCIIOJHUTEIIEN.
grnaoems:

3aJaHiil  UI1  OTAEJIbHBIX

— CcHCTEMoi INIAHUPOBAHUA W OpraHu3allvid HAYYHO-HCCICAOBATCIbBCKHUX B paMKax

M3y4aeMoi nmporpaMMbl OakajiaBpuara.

3. Kpartkoe cogep:xaHue npeiuiiOMHON NPAKTHKH

[IpuoOperenne 3HAHUI W HABHIKOB 10 OpPraHM3allMd W YHPABICHHUIO OTACIbHBIMHU
STanamy U MporpaMMaMi IPOBEJCHHS HAYUYHBIX UCCIIEIOBAaHUI U TEXHUYECKUX pa3paboTOK.

HOI[I‘ OTOBKA HCXOAHBIX HOAaHHBIX MdJIA BBbIIIOJHCHUS BBIHyCKHOfI KBaHH(bHKaL[HOHHOﬁ

paboTHI.
4. O0beM npeIUIIOMHON PAKTHKH
Bunsr yue6HOM paboThI O0beMm
B 3aueTHBIX B akanem.
eMHHIIAX yacax
O0mas TpyA0eMKOCTb I CHUILTHHBI 110 Y4eO0HOMY 12,0 432
IUIAHY
AyIMTOpPHbIE 3aAHATHS: - -
CamocrositeabHasi padora (CP): 12,0 432
CaMocTosATeIbHOE OCBOCHUE 3HAHUH, YMEHUI H 10,0 360
HAaBBIKOB I10 ITpOrpamMMe PEIUIIIOMHON MPAKTHKH
IToaroroska oTuyera 2,0 72
Bua uToroBoro KOHTpoJIA: 3a4eT / IK3aMeH 3adeT ¢ OEeHKOH

Bunasr yue6HOM paboThI O0beMm
B 3agerHbIX B actpon.
eIMHHIIAX yacax
O0mas TpPyA0eMKOCTh JMCIHUILIUHBI 10 Y4eOHOMY 12,0 324
TUIAHY
AyIUTOPHBIE 3aHITHS: - -
CamocrositeabHas padora (CP): 12,0 324
CamocTosiTeTbHOE OCBOCHHE 3HAHUHN, YMEHUH U 10,0 270
HABBIKOB 110 IPOrpaMMe NPEAUIIIOMHON MPAaKTUKH
IToaroroska oruera 2,0 54
Buja uTOroBOro KOHTpoOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM

4.6. 'ocynapcTBeHHAs MTOTOBasi aTTeCTALUS
3ammTa BHINYCKHOIH KBATH(PUKANHOHHON PadoThl, BKJIOYas NOAT0OTOBKY K Mpoueaype
3amuThl 1 npoueaypy 3aumrthl (63.5.1)

1. Ieab rocyarapcTBeHHOWl HUTOroBOM

aTrrecramum —

BBISIBIICHHE  YPOBHSA

TEOPETUYECKOW M MPAKTUYECKOW IOATOTOBIEHHOCTH BBIIYCKHHKA By3a K BBIIOJHEHHUIO
npodeccuoHaNbHBIX 3aJjad M COOTBETCTBHS €ro mnoArotoBku Ttpedosanusm PI'OC BO mno
HanpasyieHuto noarorosku 28.03.03 — «Hanomatepuans».

2 B pe3yabTrare rocyAapCTBEHHOM HWTOrOBOM aTTeCTANMH OOy4YalouIuiics 10
nporpamMme 0aKajaaBpuaTa J0JKeH 00J1a1aTh CJeIyIMMHE KOMIIeTCHIUSAMU:

- CIIOCOOHOCTBIO MCMOJIb30BaTh OCHOBBI (PHIIOCO(MCKUX 3HAHUH, aHAIU3UPOBATH IJIaBHbBIE
dTanbl U 3aKOHOMEPHOCTH MCTOPUYECKOI'O Pa3BUTHS [UIsl OCO3HAHUS COLMAIbHOW 3HAYMMOCTH
cBoeit gesrensHocTH (OK-1);
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- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI JKOHOMHUYECKMX 3HAHUUW TIPU OIICHKE
3P PEKTUBHOCTH PE3yJIbTATOB JACSITCIBHOCTH B pa3nuuHbIxX cdepax (OK-2);

- CHOCOOHOCTBIO K KOMMYHHUKALIUM B YCTHOW M MUCBMEHHOW (hopMax Ha PyCCKOM M
MHOCTPAaHHOM  fA3BIKaX U1 pelIeHHs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMAaHJE, TOJIEPAHTHO BOCHPUHUMAS COIMAJIbHBIC,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KyabTypHbIe paznuuus (OK-4);

- CIOCOOHOCTBIO K CaMOOpraHu3aliu u camooopasoBanuio (OK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh OOIIENpPaBOBblE 3HAHHMS B pa3IMYHBIX cdepax
nesirenbaocTr (OK-6);

- CIOCOOHOCTBIO MOJJEP>KUBAThH JOJKHBINA YPOBEHB (DU3HMUECKOM MOATOTOBICHHOCTH JIJIS
o0ecrieueHHs IOJTHOLICHHOH colmalibHOM U npodeccnonansHol aesiteiaproct (OK-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh MPUEMBbI MIEPBOM MOMOIIN, METOABI 3AIIMUTHI B YCIOBUIX
upe3BbluaiiHbIX curyanuii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHIO, K OOOOLICHHUIO, aHAIHU3Y, BOCIPHUSITHIO
uH(pOpMaIIKH, IIOCTAHOBKE 1IEJIHM U BeIOOPY myTeit ee noctrmxenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO U
nrcbMennyo pedb (OK-10);

- CIOCOOHOCTBIO  HAaxOIUTh  OPTraHU3ALMOHHO-YIPABICHUYECKHE  pEIleHUs B
HECTaHAAPTHBIX CUTYAIUSIX ¥ TOTOB HECTH 32 HUX O0TBeTCTBeHHOCTH (OK-11);

- CIOCOOHOCTBhIO KPUTHUYECKH OLIEHWBATh CBOM JOCTOMHCTBA M HEIOCTATKH, HaMeuyaThb
IYTH U BBIOUPATh CPEJICTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HepoctatkoB (OK-12);

- CIOCOOHOCTBIO CO3HaBaTh COLMAIBHYIO 3HAUMMOCTh CBoeW Oynymied mpodeccuu,
BJIaJICHMEM BBICOKOW MOTHBAIMCH K BBIMOIHEHHIO MpodeccronanbHoi Aesrenbroctu (OK-13);

- CHOCOOHOCTBIO TMOHMMATh CYHIHOCTh U 3HAa4eHHE HHQOpPMAIMM B Pa3BUTUU
COBPEMEHHOTO MH(OPMAIIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOIINE B
3TOM TpoIecce, COONI0AaTh OCHOBHBIE TpeOoBaHMsI MH(GOPMAIMOHHON O€30MacHOCTH, B TOM
YHCIIe 3aIUTHI rocyaapcTBeHHOM Taitibl (OK-14);

- CIIOCOOHOCTBIO MPUMEHSTH OCHOBHBIE METOJMBI, CIIOCOOBI U CPEICTBA IMOJIYYEHUS,
XpaHeHus, nepepaboTKu HHQOpMAalMM, HaBBIKM pabOThl C KOMIIBIOTEPOM KaK CpEeACTBOM
ympasinenus uHpopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MH(OpPMaIUEH B TJIOOATBHBIX KOMIBbIOTEPHBIX ceTax (OK-
16);

- CIIOCOOHOCTHIO MPUMEHSATH CPEJICTBA CAMOCTOSITEILHOTO, METOJAMYECKU MPABUIBHOTO
MCIIOJIb30BaHUSI METO/IOB (PU3UUECKOT0 BOCIIUTAHUS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHUIO JIOJDKHOTO YpPOBHS (PM3MUECKON MOJITOTOBIEHHOCTH IS
obecriedeH s OJHOLCHHOH COIManbHO U npodeccuonanbHoi aestensHoctd (OK-18);

- OCO3HaBaTb LIEHHOCTb POCCHUHCKOW KYJIBTYPBI, €€ MECTO BO BCEMHPHOW KYIBTYpE,
YBKUTEIBHO U OEPEKHO OTHOCUTBHCS K MCTOPUYECKOMY HACIEIUIO U KYJIbTYPHBIM TPaIULIHUIM
(OK-19);

- TOTOBHOCTBIO K pE€alM3allid TpaB U COOMIOACHUIO O00s3aHHOCTEH TIpakJaHWHA, K
IPaKJIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY ToBeneHuto (OK-20).

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHMSI MAaTEMATHYECKUX M €CTECTBEHHOHAYUYHBIX
JUCIUIUINH, JUCHMIUIMH oOmenpodeccHoHaIbHOrO IMKIa B 00beMe HeoOXOoIMMOM B
npoeCCUOHATBHONM ~ JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3pa0OoTaHHBIX B HHMX IIOAXOJOB, METOJOB U pEe3ylbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOIETTMPOBAHHS, TEOPETUIECKOTO M SKCIepruMeHTanbHoro uccnenoBanus (OITK-1);

- CIIOCOOHOCTHIO HCIOJB30BAaTh OCHOBHBIE TIOJOXKEHUS M METOJbl COIHUANIbHBIX,
TYMaHHUTapHBIX U SKOHOMUYECKHX HAyK MPHU PELICHUH MPO(PECCHOHANBHBIX 337a4 C YUEeTOM HX
MOCJIEICTBHI JUTs 00IIecTBa, SKOHOMUKH | Kosoruu (OITK-2);

- CIIOCOOHOCTBIO NMPUMEHSATH OCHOBBI METOJOB HCCIIEJOBAHMS, aHAIN3A, JUATHOCTUKH U
MOJICJINPOBAHUSI CBOMCTB HAaHOMAaTEpPHUAJIOB M HAHOCHUCTEM HEOPraHMYECKOM M OPraHWYeCKON
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IPUPOBI, B TBEPJIOM, KUAKOM, I'eJIc00pa3HOM, a3pP0O30JIbBHOM COCTOSTHUM, BKJIIOUasi HAHOIUIEHKU
U HAaHOCTPYKTYPUPOBAaHHBIC IOKPHITUS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3ziena ¢as, a TaKkxKe
(HU3MYECKUX U XMMUYECKUX IPOLECCOB B HUX WM ¢ uX yyactreM (OIIK-3);

- CIIOCOOHOCTBIO MPUMEHATh HABBIKH cOOpa JaHHBIX, U3YYEHUs, aHAIU3a U 0000IICHHS
Hay4YHO-TEXHMYECKON MH(OpMAIMK IO TEMAaTUKE UCCIIENOBaHUs, Pa3pabOTKU U UCIOIb30BaHUS
TEXHUYECKOH JOKYMEHTAlliM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO  BOIpPOCaM
UHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K NATEHTOBAHUIO, O(OPMIIEHUIO
Hoy-xay (OIIK-4);

- CHOCOOHOCTBIO pPEUIaTh CTaHAAPTHBIE 3aJaud NPO(PECCHOHANBHOM JEsITEeIbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpadUuecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTMM M C Y4EeTOM OCHOBHBIX TpeOOBaHUN HH(DOPMALMOHHON
6e3zonacHoctu (OIIK-5).

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIIOHHBIE
TEXHOJIOTUH, TJI00anbHble WH(GOPMAIIMOHHBIE PECypCchl B HAayYHO-HCCIIEIOBATEIILCKOM
NeSTEIbHOCTH B OOJIACTH MaTE€pHUaJIOBEICHUS U TEXHOJIOTMM HAHOMAaTEpPHAJIOB M HAHOCHUCTEM
(IIK-1);

- CHOCOOHOCTBIO MCIIOJIb30BaTh Ha IPAKTUKE COBPEMEHHBIE IPE/ICTaBJIECHUS HAyK O
CBOWCTBAaX BEIECTB U MATEPHUAIOB IPH MEPEX0Je UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJJHO
U JBYXMEpHOE), O BIIMSHUM pa3Mepa Ha CBOWCTBA BEILECTB M MAaTepUasoB, B3aUMOJCHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskaroteit cpemoit (ITK-2);

- CHOCOOHOCTBIO IPUMEHSTHh HaBBIKM HCIOJb30BAaHUS MNPUHLUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIICIOBAaHWW, WMCIBITAHUA M JAMArHOCTHKH H3ACIHA M3 HAaHOMAaTepUAIIOB U
IPOLIECCOB HX IPOM3BOJACTBA, OOpabOTKM H MOAM(HKALMK, BKIOYAs CTaHIApTHbIE U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO HPHUMEHSTh HABBIKM HCIOJb30BaHUS (1OJ PYKOBOACTBOM) METOJIOB
MOJICIIUPOBAHMS, OICHKH, MPOTHO3UPOBAHHUS U ONTUMH3AIMHA TEXHOJIOTHYECKUX IPOLECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTU3ALUH U cepTuUKaun MaTtepranos u npoueccos (I1K-4);

- CIIOCOOHOCTBIO TPHUMEHSATH OCHOBHBIE THIIBI HAaHOMATEPUAIIOB M HAHOCHCTEM
HEOPraHMYecKOoW (METAJUIMYECKMX W HEMETa/UIMUYeCKUX) U OpPraHu4ecKod (MOJIMMEpHBIX U
VIJIEPOAHBIX) MHPUPOABI  (TBEPABIX, JKUJIKHUX, TelIe00pa3HbIX, a’3pO30JbHBIX), BKIIOYas
HAHOIUIEHKH M HAaHOCTPYKTYPUPOBAHHBIE MOKPBITHA, JUISl PELICHHUs] MPOM3BOJCTBEHHBIX 3a/ad,
BJIaJICHNEM HaBBIKAMH BBIOOpA STHUX MAaTEPUAIOB ISl 33aJaHHBIX YCIOBHH OJKCIUTyaTallMd C
y4eTOM TpeOOBAHUN TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH U JOJTOBEYHOCTH,
9KOJIOTMYECKUX TocnencTBuid ux npumeHenus (I[1K-5);

- CIOCOOHOCTBIO TPHMEHATh HABBIKM HCIOJb30BAaHUS TEXHOJIOTMYECKUX OIepalui,
000pyI0BaHUs, HOPMAaTUBHBIX W METOAMUYECKHX MATEPHAJIOB MO TEXHOJOTUYECKOH TMOATOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUN U CEPTUPHUKAIIMM OCHOBHBIX TUIIOB HAHOMAaTEpUAJIOB
¥ HAaHOCHCTEM HEOPTaHWYECKOH M OpPraHMYECKOW MPUPOIBI (TBEPHBIX, KUAKUX, TeIe00pa3HbIX,
a’p030JIbHBIX ), BKIIIOYash HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbIE MOKPHITUS, a TAKXKE U3JIeIUi
Ha UX OCHOBE WM TPOIIECCOB TOJYYECHHUS C DJIEMEHTAMH JKOHOMHYECKOTO aHajHM3a U Y4eTOM
NpaBUI TEXHUKU O€30MaCHOCTH, MPOU3BOJICTBEHHON CaHUTApHM, MOKApHOH Oe30macHOCTH U
HOpM oxpaHbl Tpyaa (ITK-6);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCIOJIb30BAaHUS TEXHUYECKUX CPEJCTB JUIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKHX ITPOILECCOB MOJMYYCHHUS M
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUL, (YIICPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepuanoB u nzaenuii u3 uux (IK-7).

3aBeplaronMM  dTanoM o0y4deHHMs 1o  HampasieHuto moarotoBku  28.03.03
«Hanomarepuanbiy, mpopmno «XUMHYECKass TEXHOJIOTH HAHOMATEPHATIOBY SIBISIETCS 3allUTa
BBIIMTYCKHON KBaTH(PUKALMOHHOM paboThl GakasiaBpa.

B pesynprare TMpOXOXKACHUS TOCYAAPCTBEHHOW WTOTOBOM AarTecTanud (BBITIOJHEHUS
BBIIMTYCKHON KBaTM(PUKALIMOHHON pabOThI) CTYACHT JOJIXKEH:

3HAMb:

143



— TOpAJOK OpraHW3aluy, IUIAHUPOBAHMS U IPOBENEHUS HAyYHO-UCCIIENOBATEIbCKUX
paboT ¢ MCIOIB30BAaHUEM TOCIETHUX HAYYHO-TEXHUYECKHUX JTOCTHKEHUN B TaHHON 00JIacTH;

—  (U3UKO-XMMUYECKHE OCHOBBI IMOJIYYCHHS M WCCIICAOBAHUS CBOWCTB HAHOCHCTEM H
HaHOMAaTepHaJIoB;

— OCHOBHBbIE TpeOOBaHUS K MPEACTABIECHUIO PE3YIbTATOB IPOBEIEHHOIO UCCIIEI0BaAHUS
B BU/JIE HAYYHOI'O OTYETA, CTAThU WU JOKJIAJa;

ymemy:

— CaMOCTOSITEIbHO BBIABJIATH NEPCHEKTHBHBIC HAIPABJICHUS HAYYHBIX MCCIIEOBaHUM,
000CHOBBIBAaTh AaKTyaJbHOCTb, TEOPETHUECKYID M IPAKTUYECKYIO0 3HAUYUMOCTb IpPOOJIEMBI,
IPOBOJIUTh SKCIIEPUMEHTAJIbHbIE HCCIEI0BaHMs, aHAIW3UPOBAaTh U  HUHTEPIPETUPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThI;

— OCYUIECTBJIATH MOUCK, 0OpabOTKy M aHAJIM3 HAYYHO-TEXHHUYECKOW MH(OpMAIUH 10
TEM€ BBINOIHAEMON PabOThl, B TOM YHUCIIE C IPUMEHEHNEM COBPEMEHHBIX TEXHOJIOI UM

— paboTaTh Ha COBPEMEHHBIX NPHOOpax, OPraHU30BbIBATH IIPOBEIEHUE IKCIIEPUMEHTOB
U MCTIBITaHUH, TIPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBAThH PE3YJIbTATHI;

gnademsn:

— METOJIOJIOTHEH M METOJMKOW IPOBEAEHUS HAyYHBIX HCCIEIOBaHUN; HaBbIKAMU
CaMOCTOSITENIbHOW Hay4YHOH U HCCIIe10BaTEIbCKON PabOThI;

— HaBbIKaMM palOThl B KOJIJIEKTHBE, IUIAHUPOBATh U OPraHU30BbIBATH KOJUIEKTHBHBIC
HayyHbI€ HCCJIEIOBAHUS; OBJIAJIEBaTh COBPEMEHHBIMM METOJAMM MCCIEAOBAaHUS U aHalIu3a
IOCTaBJIEHHBIX MTPO0OJIEM;

— CIOCOOHOCTBIO pellaTh IOCTAaBJIEHHBIC 3aJaud, HCIOJIb3ysd YMEHHUS U HaBBIKM B
OpraHMu3ali Hay4HO-UCCIIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. Kparkoe conepxxanue rocyiapcTBeHHOM HTOrOBOM aTTecTalluM

l'ocymapcTBeHHass UTOTOBasi arTecTalusi OOYyYaroIIMXCs MO MporpamMMe OakajiaBpuaTa
npoBoAuTcs B ¢dopMe  3alUThl  BBIMTYCKHOW  KBanu@ukanuoHHoit paboter  (BKP).
['ocynapctBenHast utorosas arrecranus B opme 3ammtel BKP npoxoaut B 8 cemectpe Ha 6aze
3HaHWM, IMOJYYEHHBIX CTYJEHTaMU NpH HU3YYEHUM JUCUMIUIMH HanpasieHus 28.03.03
«Hanomarepuanbiy, npoduis «XuMudecKast TEXHOJIOTHSI HAHOMAaTEPHATIOBY.

I'ocynapcTBeHHas UTOroBasi arTecTalys oOy4yarolIMXcs MO Mporpamme OakajgaBpuaTa —
3allldTa  BBITYCKHOW  KBaNUM(UKAIMOHHOW  pabOThl  MPOBOJAUTCS  TOCYJIAapCTBEHHOM
HK3aMEHALlMOHHON KOMUCCHUEN.

KonTpons 3nanuii oOyuaroniuxcs, noiaydeHHbix npu ocBoenun OOII, ocymiectBusieTcs
nyrteM nposeenus 3aumTel BKP u nmpucBoenus kpanudukanun «oaxkanaBpy.

3amuTa BBITYCKHOW KBaJU(UKAIIMOHHOW PabOTHI SBIISETCS 00S3aTeIbHOW MpPOLEAypOi
UTOTOBOM  TOCYJapCTBEHHOM aTTeCTallud CTYAEHTOB BBICHIMX  Y4Y€OHBIX  3aBEJCHHI,
3aBepLIalOIMX OOyuyeHHEe MO HaNpaBJIEHUIO MOArOTOBKM OakanaBpuata. OHa NPOBOAUTCS
nyOoJIMYHO Ha OTKpBITOM 3acefaHuu ['DK cormacHo yTBep)KIEHHOMY JleKaHAaTOM rpaduky, Ha
KOTOPOM MOTYT PUCYTCTBOBATh BCE JKEJIAIONIHE.

Marepuassl, IpeACTABIEMBIE K 3aIIUTE:

BBINYCKHAsI KBAIU(PUKAMOHHAs paboTa (OSICHUTEIbHAs 3aIICKA);

3aanue Ha BemonHenue BKP;

oT3bIB pykoBoauteis BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaToyHbIi MaTepual), MOANNCAHHAS PYKOBOAUTEIIEM;

JOKJIAJ.

4. O0beM rocy1apcTBEHHOM UTOTOBOM ATTECTALUM

[Tporpamma oTHOCcHUTCS K 0a30BOM 4yacTu yyeOHOro miaHa, K 010Ky «I'ocynapcTBeHHas
utorosas arrecranus» (b3) u paccuntana Ha cocpeOTOUEHHOE MPOXOXKIAeHUE B 8 cemecTpe (4
Kypc) oboydenus B oobeme 324 u (9,0 3ET). Ilporpamma mpezmnonaraer, 4ro oOyyaroImiuecs

144



UMEIOT TEOPETUYECKYI0 U MPAKTHUYECKYI0 IMOATOTOBKY B 00JAacTH XMMHYECKOM TEXHOJIOTHU

HAHOMAaTEPHUAJIOB.
Bunast yueOHoli paboTh O6Bvem
B 3aueTHbIx B akanem.
€AMHULIAX Jacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY 9,0 324
ILUIAHY
CamocrositeabHas padora (CP): 9,0 324
Brinmonaenue, Hanmcanue u opopmiierne BKP 9,0 324
Bua urorosoro kourpoJs: 3amura BKP 3amuta BKP
Bunast yueOHoIi paboThI O6Bvem
B 3aueTHbIx B actpos.
eAMHUIIAX Jacax
O01as TPyA10eMKOCTh JUCHUIIUHBI 110 Y4eOHOMY 9,0 243
IUIAHY
CamocrositesbHasi padora (CP): 9,0 243
Beimonnaenue, Hanucanue u opopmierne BKP 9,0 243
Bua urorosoro kourpoJisi: 3amura BKP 3amuta BKP

4.7. PakyIbTATHBBI
AHHOTauus padoyeii MporpaMMsbl JTMCHUTLIMHBI
«IlepeBoa HayYHO-TexHH4YecKOH JuTepaTypb» (PT.1)

1. Heab THCHUIIMHBI — TIPHOOPETEHNE 00YIAFOIIUMHUCS O0IICH, KOMMYHHUKATUBHON U
npodeccCHoHaNbHOM KOMIIETEHIUH, YPOBEHb KOTOPBIX Ha OTAENBHBIX JTamax s3bIKOBOU
MOJTOTOBKH MO3BOJISICT BBHIMOJHATH PA3IHMYHBIE BUABI MPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO
nepeBo/ia B MPOU3BOJACTBEHHON 1 HAYYHOH 1eATeIbHOCTH.

2. B pe3yabraTe wu3yYeHUs] MCHUILVIMHBI oOydawummiicds 1o mnporpaMmme
0akajaBpHuaTa qOJIKEH:

Obnadamye cnepyrommumu o0mekynbTypasiMu (OK), obmenpodeccnonansubvu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THCBMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax I pelleHUs 3a7ad  MEXKJIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO MPUMEHATh HAaBBIKK cOOpa JaHHBIX, U3YYEHUs, aHajau3a U 000O0IIeHus
HAYYHO-TEXHHYECKON MH(OpPMAIMH N0 TeMaTHUKE MCCIIE0OBAHUS, Pa3padOTKU M UCTIOIb30BaHUS
TEXHUYECKOH JOKYMEHTAllMM, OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB IO  BOIpPOCaM
UHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, TIOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIICHUIO
Hoy-xay (OIIK-4);

- CHOCOOHOCTBIO pelIaTh CTaHIAPTHBIE 3a/a4d MPOPECCHOHATBHON NESITETHPHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOAMOrpaduuecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYEeTOM OCHOBHBIX TpeOOBaHWN WH(POPMAMOHHON
6e3onacuoctu (OITK-5);

- CIIOCOOHOCTBIO HCITOJIb30BaTh COBPEMEHHBIE HH(POPMAIMOHHO-KOMMYHHUKAITIOHHBIE
TEXHOJIOTUH, TIJI00anbHble HWH(GOPMAIMOHHBIE PpECYpChl B HayYHO-HCCIIEIOBATENILCKOM
NEeSITETHHOCTH B OOJIACTH MaTEpHAaJOBEACHUS M TEXHOJOTUM HAHOMATEPHAJIOB M HAHOCHCTEM
(TIK-1).

3Hamy:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHS SKBUBAJIEHTHOCTH B MIEPEBOJIE;

- OCHOBHBIE TIPUEMEBI TTIEPEBO/IA;

S3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMHU S3bIKa KaK CHCTEMBI;
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- IOCTaTOYHOE JUIS BBIMOJHEHHS TMEpeBoJa KOJMYECTBO JIEKCHYECKUX EAMHHIL,
(b pa3eonoru3MoB, B TOM YHCIIE COITUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBETYECKUX PEATHIA,

yMmemy:

- IPUMEHSATH OCHOBHBIC TIPUEMEI TIEPEBOJIA;

- OCYUIECTBJIATH MUCHBMEHHBIM TMEpPEeBOJ C COOJIOACHHEM HOPM JIEKCHUECKOMN
HKBUBAJIEHTHOCTH, COOJIFOICHUEM TPAaMMATHYECKHX, CHHTAKCHUECKHUX M CTUITHCTUYECKUX HOPM;

- 0(OPMJISITH TEKCT MEePEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIAaKTOPE;

- OCYILIECTBIATH IIEPEBOJ C COONIOJIEHMEM HOPM JICKCHUECKOW SKBHBAJCHTHOCTH,
coOI0ICHEeM IPaMMaTHYECKUX, CHHTAKCUUECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIOPATHHBIX XapPAKTEPUCTUK UCXOTHOTO TEKCTA;

gnademsn:

- METOAMKOW TPEANEpeBOAYECKOTO aHajln3a TEKCTa, CHOCOOCTBYIOIICH TOYHOMY
BOCTIPUATHIO UCXOTHOTO BBICKA3bIBAHUS;

- METOAMKOW TOJATOTOBKM K BBIMOJIHCHHUIO TIEPEBOJA, BKIIOYAs MOWUCK HHQPOpMAIMHU B
CIPAaBOYHOM, CIIEIMATILHOM JTUTEPAaType U KOMITBIOTEPHBIX CETSIX;

- OCHOBAMH CHUCTEMBI COKPAIIEHHOW MePEBOTICCKOM 3aIMMCH TIPH BBHITIOJHEHUH ITEPEBOIA;

- OCHOBHOM MHOSI3BIYHON TEPMHUHOJIOTHEH CIIEIUAIBHOCTH,

- OCHOBaMH pe)epUPOBAHKS M AHHOTHPOBAHMSI IUTEPATYPHI 11O CIICIIUATHHOCTH.

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI

Beenenue. Ilpenmer u ponb mepeBojia B COBpEeMEHHOM oOmiecTBe. Pa3znuyHbie BUIBI
nepeBoja. 3a1auu U MECTO Kypca B MOATOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Mooynw 1: Ilepesod npeonodcenuti ¢ sudospemennvimu ghopmamu Indefinite, Continuous.

1.1. CpaBHeHHe MOpsAKa CJIOB B AHTIUHCKOM U PYCCKOM MpeaniokeHusax. IlepeBon
IIPOCTOTO IMMOBECTBOBATEILHOTO MPEIOKECHHS HACTOSIIETO, OYAYIIETro U MPOIISANIETO BPEMEHH.

OcoOeHHOCTH TepeBOAa BONPOCUTENBHBIX U OTPULIATEIBHBIX MPEATOKEHUH B
Pa3IUYHBIX BpEMCHAX.

1.2 TlepeBon mpennoxxenuit Bo Bpemenax Indefinite, Continuous. Urenue u nepeBoj 1o
teme "Hanotexnomorus".

Mooyne 2. Ilepesod npeonoscenuti ¢ ucnonvzosanuem euoospemennvix gopm Perfect,
Perfect Continuous

2.1. TlepeBom mpemnoxenuid Bo Bpemenax rpymn Perfect, Perfect Continuous
(yTBEpaUTENbHBIE, BOIIPOCUTENbHBIE U OTpULIATENIbHBIE (POpMbl). OCOOEHHOCTH yNOTpeOIeHus
BCIIOMOTaTeNbHBIX TJIAr0JIOB.

2.2 TlepeBon cTpamaTenbHOTO 3aiora. TpymHbIe CiIyd4ad MepeBojia CTPagaTeIbHOTO
3asnora.

Urenue u nepeBo TeKCTOB 10 TeMe "Hayka u HaydHble METObI". AKTUBU3AIUS JTEKCUKHI
MPOYUTAHHBIX TEKCTOB.

2.3. [lepeBoa npuaaTouHbix npeaioxenuit. [Ipuaatrounsie nomnexamue. [Ipugatounsie
ckazyemble. [Ipumatounsie  ompenenutenbHble.  [Ipugatounble  OOCTOATEIHCTBEHHBIE,
MIPHUIATOYHBIC JTOTIOJTHUTETbHBIC.

2.4. Tunsl YCIOBHBIX MPEUIOKEHHUM, MpaBuia U 0COOEHHOCTH X mepeBona. [IpakTuka
nepeBo/ia Ha MpUMeEpax TeKCTOB « Hanomamepuanvly, « Xumuyeckas mexHoiocusy.

2.5. TlepeBoa TMpeAnioKEHUH C y4eTOM TMpaBHJIa corjiacoBaHus BpemeH. [Ipsmas u
KOCBEHHAs peyb.

2.6. PaznuuHble BapuaHTHI IEPEBOA CYIIECTBUTEIHHOTO B MIPEATIOKEHUH.

2.7. MopanbHBI€ TIarojiabsl © 0COOCHHOCTH UX TepeBojia. Pa3BuTre HABBIKOB MEepeBoOjIa MO
temam «Hayka 3aBTparinero gas», «HaHOpoOOTHD.

2.8. CneninanpHasi TEPMHUHOJIOTHS 110 Teme «JlaGopaTopusi».

2.9. Coxkpamenusi. OCOOEHHOCTH UX MepeBojia. Pa3BuTre HABBIKOB MEPEBO/IA HA IPUMEPE
TEKCTOB TI0 TeMe «JIabopaTopus, U3MEPECHHS B XUMHUH.

Mooyns 3. Ocobennocmu nepegooa NpeodsodceHUll ¢ UCNONb308AHUEM HEeTUYHbIX Gopm
enazona.
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3.1. Henmuunsie dhopmel rinarona. MapuuautuB (HeonpeaenenHas ¢gopma riarona). Poib
WH(UHUTUBA B TIPEUIOKCHUH U BAPUAHTHI IEPEBOIa HA PYyCCKUil sI3bIK. [Ipudactus u repyHauil.

3.2. NudunutuBHble 000pOTHL. OOOpPOT AONONHEHHE ¢ WHPUHUTHBOM. BapuaHThI
nepeBojia Ha pycckuil A3bIK. TepmuHonorus rno reme "CoBpeMeHHbIE TEXHOJIOTUH .

3.3. OO6Gopor mnomiexamee ¢ HWHPUHUTHBOM. PasznmuuHbie BapwaHTBHl IEPEBOJA.
TepmuHosiorus o teMe "XumMuueckas TEXHOIOTHs "

3.4. TlepeBoa mpuyacTHBIX 000pPOTOB. AOCOMIOTHBIN MpUYacTHBI OOOPOT M BapHUaHThI
nepeBoja. Pa3Butue HaBbIKOB niepeBoja 1o temam "HanorexHonorun", «HanoyctpoiicTBay.

4. O0beM y4eOHOM AUCHUILIMHBI

Bunbl yueOHOM paboThI B 3aueTHBIX B akanmewm.
SIMHHIIAX gacax
O01as TPyA10eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TUIaHY 4,0 144
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) - -
[Tpaktuueckue 3austus (I113) 1,78 64
JlaGopaTopHbie pabOThI - -
CamocrositesbHasi padora (CP): 2,22 80
Buj KOHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunst yueOHOI paboThI B 3agerHBIX B actpon.
€AMHUIIAX yacax
O01mas TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 108
AYJAUTOPHBIE 3aHATHSL: 1,78 48
Jlexumn (Jlek) - -
[TpakTnueckue 3austus (I113) 1,78 48
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 60
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ader

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«I'pakpanckas 3amuTa B ype3BblYaiHbIX cutyanusax» (OPT/.2)

1. Heab AMCHMIUVIMHBI - TOATOTOBUTH CTYJEHTa K OCMBICIEHHBIM MPAKTUYECKUM
JEHCTBUSAM MO OOECIIEYCHHI0 CBOEH O€30MacHOCTH W 3allUTHl B YCIOBHSIX BO3HUKHOBEHUS
Ype3BbIUAIHON CUTYallMU PUPOJIHOT0, TEXHOTEHHOTO U BOGHHOT'O XapakTepa.

2. B pe3yabraTe wu3y4YeHUs IUCHHMIUIMHBI OOYy4YalOIIMiici 1O mMporpamMme
0akajaBpuaTa J0JIKEH:

Obnaoams cnenyrommmu o0ekynbTypHbiME (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CITOCOOHOCTHIO UCTIOIB30BATH MPUEMBI TIEPBOW TTOMOIIM, METO/IBI 3aIIUTHI B YCIOBUSIX
upe3BbluaiiHbix curyarmii (OK-8);

- TOTOBHOCTHIO K pealu3alMM IpaB U COOJIOACHHIO OO0S3aHHOCTEH TpakJaHWHA, K
IPayKIAaHCKH B3BEIICHHOMY M OTBETCTBeHHOMY moBeseHuto (OK-20);

- CIOCOOHOCTh TPUMEHSTh HABBIKM HWCIOJB30BAHUS TEXHOJOTHUECKUX OIEpaIni,
000pyI0BaHUs, HOPMAaTUBHBIX U METOAMYECKHX MATEPHAJIOB MO TEXHOJIOTMYECKOH MOATrOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAH/IAPTU3AIIUN M CEPTHU(PHUKAIIMHA OCHOBHBIX TUIIOB HAHOMATEPHAJIOB
U HAaHOCHCTEM HEOPraHWYECKOH M OpraHMYecKOW MpUpPOAbI (TBEPIBIX, KUAKHUX, reneoOpasHbIX,
a’p030JIbHBIX ), BKIFOYast HAHOTUICHKH W HAHOCTPYKTYPHUPOBAHHBIC TIOKPBITHS, & TAKXKE MU3IEIUI
Ha UX OCHOBE M INPOIIECCOB MOJYYEHHUS C DJIEMEHTaMM 3KOHOMHMYECKOTO aHalHW3a U Y4eTOM
NpaBUJI TEXHUKU O€301MacHOCTH, MPOM3BOJICTBCHHON CaHHTapHHU, MOKApPHOH OE€30MacHOCTH U
HOpM oxpanbl Tpyna (I1K-6);
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3HamMb.

- XapaKTepUCTUKU TPHUPOIHBIX OCICTBHI, TEXHOTEHHBIX aBapuii W  KaTtacTpod Ha
pasualoOHHO, XMMUYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopaxaromue GakTopsl Ipyrux
ONacHOCTEH;

- OCHOBBI BO3JICUCTBHS OMACHBIX (DAKTOPOB YpPE3BBIYAMHBIX CUTYyallMii Ha YeJIOBEKa U
IIPUPOJIHYIO CPEY, AOIYCTUMBIE NPEAEIbHbIE KPUTEPUM HEFaTUBHOI'O BO3JCICTBUS;

- Mephl 0e30macHOro TMOBEICHHS NpuU MpeObIBAaHUM B pailoHaX (30HaX)  IOXKApOB,
PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOIOTUYECKOTO 3arpsi3HEHNUS;

- crnocoObl M CpelcTBa 3allUThl YEJIOBEKa OT BO3ACUCTBUA MOpaXaromuX (aKTOpoB
Ype3BbIYaHBIX CUTYallMH IPUPOJAHOIO, TEXHOIEHHOI'O U BOGHHOI'O XapakTepa.

ymems.

- HCIIOJIb30BAaTh  CPEACTBA 3alUUThl OPraHOB JbIXaHUS W KOXH, MEAMLMHCKHE [UIs
CaMO3alUThl U OKa3aHUsI IOMOIIM IPYTUM JIOJISIM;

- IPUMEHATH NEPBUYHBIE CPEJICTBA MOXKAPOTYLIEHUsS JJIs JIOKAIM3AlMM U TYLIEHUs I0Kapa,
BO3HHKIIIETO B ayIUTOPHUH (J1aOOpaToOpHH ),

- OKa3bIBaTh ce0¢ M APYrHUM IMOCTPAJAABIIMM METUIIMHCKYIO MOMOIIb C HCHOJIb30BAHUEM
TaOENbHBIX U TMOAPYYHBIX METUIIMTHCKUX CPE/ICTB.

enaodemsn:

- mpuéMaMu IPOBEJCHUS YaCTUYHOW CAaHUTApHON 00pabOTKHU MpHU BHIXOJAE U3 paiioHa (30HBI)
PaAMOAaKTUBHOIO, XUMHUYECKOI'0 U OMOJIOIMUECKOr0 3arpsA3HEHMs (3apakeHUs);
-- C0c00aMU 1 TEXHOJIOTUSMHU 3aIIUThI B YPE3BBIYANHBIX CUTYALIHUSIX.

3. KpaTkoe coaep:kanue JIUCHUIITIHHBI

1. OmacHoctu mnpupomHoro xapakrtepa. CtuxuiiHble O€ACTBHS, SIBICHUS MPUPOIBI
pa3pyLIUTENBbHON CUIIbI - 3€MJIETPSICEHUs, HABOJHEHUS, CEJIEBbIE NIOTOKHU, ONOJI3HU, CHEKHBIE
3aHOCHI, U3BEPI)KEHUE BYJIKAHOB, 00BAJIbL, 3aCyXH, yparaHbl, OypH, MoxKapsbl.

2. OnacHOCTM TEXHOT€HHOTO Xapakrepa. ABapuuM MU KaTacTpodbl Ha pagualliOHHO
OMacHOM OOBEKTe, XMUMHYECKH OINACHOM OOBEKTe, OMOJOrMYecKH OIMacHOM OO0BEeKTe; Ha
TpaHclopTe  (KEJIE3HOJOPOKHOM,  aBTOMOOMJIBHOM,  pE€YHOM,  aBMAllMOHHOM);  Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAIIbHBIX CUCTEMaX KHU3HEOOeCIeUeHUI.

3. OnacHocTH BOEHHOTO Xxapaktepa. lIpuMeHeHue OpyX Hs MacCOBOrO IOPa)KEHUs
(AIepHOrO, XUMMYECKOrO, OHOJIOIMYECKOro), OOBIYHBIX CPEICTB C  3aKHUraTeIbHbIM
HAIllOJJHEHUEM, HOBBIX BHUJOB OpPYXHsS. 30HBI 3apa’K€HUS OT CPEIACTB MMOPAXKEHUS U HUX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOLLYIO IPUPOIHYIO CPENLY.

4. TloxapHas 0€30MaCHOCTb — COCTOSHUE 3alllMIICHHOCTH HACEJIECHUs, HMMYIIECTBA,
olmiecTBa M rocygapcTBa oT moxapoB. [lokapHas omacHOCTb (NMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIE MOXapbl). Jlokanuszanus u TymeHue noxapoB. IIpocreiimue
TEXHUYECKUE cpeAcTBa noxkapoTyienus (oraerymmrenu Ol -8, OY-2) u npaBuiia nonb3oBaHus
HUMU.

5. Komuiekc MeponpusiTuil TpakJaHCKOM 3aIlUThl HACEICHHUS.

Onogemienne u HHGOpPMHpOBaHHE HaceleHHs 00 omacHocTH. [IpuHsTHE HaceneHueM
curHanioB onosenieHus («Buumanue Bcem!», «Bo3aymHas TpeBoray, «PaguannoHHas
OMACHOCTbY», «XHUMHUEcKas TpeBora», «OTOOW OMacHOCTW») U MOPSAOK JAECUCTBUSA IO HUM.
OBakyalMs HaceJleHUs M3 30HbI onacHOCTH. CrnocoObl 3Bakyallun OKCTpPEHHas 3BaKyalus
CTYJEHTOB U3 ayJAUTOPUU ITPU BOSHUKHOBEHHH I0Kapa.

CpencrtBa nHAMBHAYyaIbHOM 3amuThl opraHoB abixanus (I'TI-7, I'TI-7B, ITI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PY-60M, «®enukcy», I'’/I3K, AT, A3, TI3VY-K, UII-4M, UII-5, UTI-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIuIIMHCKHAE CPECTBA 3AIIUTHI .

CpenctBa KOJUIEKTMBHOM 3alIUThl HaceleHus. Ha3HaueHuwe, 3alquTHBIE CBOMCTBa
yoexxun1.  IIporuBopaauanuonnsie ykpwitus (IIPY, momzeMHble mnemiexonHble Mepexojibl,
3arnyOJieHHblE CTAaHIMM METPOIOJIUTEHA), MpPOCTEHIINE YKPBITUS (TpaHILIEH, OKOIIbI,
nepekpbIThie menn). [IpaBuna 3aHsaTus yoexxua.
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6. OkazaHue TepBOM MEIUIIMHCKOW IMOMOIIMA TPHU O0KOrax, PAaHEHUAX, 3apaKCHUSX.
[TpoBeneHue YacCTUYHOW CAaHUTAPHON O0OPaOOTKM KOXKHBIX MOKPOBOB YEJIOBEKAa IPHU BBIXOJE U3
30H PaJMOaKTUBHOTO, XMMHYECKOTO M OHMOJOTHYECKOTO 3apaKCHUs (3arps3HEHUs), W3 30H
MOXKapOB.

7. JIukBuauus MOCIAEACTBUI YpEe3BbIYANHON cUTyaluu. PaguanioHHass 1 XuMHUYeCKas
pa3Beqka ouara MopakeHus (3apakeHus). ABapuiiHO-criacaTenbHble paboThl. CrHeruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBCKTOB (J€3aKTHBAlMs, Jera3zamnus, JJAe3uH(EKIus,
JIC3UHCCKIIHS

8. DkcTpeHHas »dBakyalus W3 ayauTopuu (jJabopaTopuu) B YCIOBHSX TI0XKapa,
pPaauaIMOHHOT0, XUMHUYECKOT0, OMOJIOrMYECKOr0 3arps3HEHUs TEPPUTOPUU C UCIOJIB30BAHUEM

npocreimmx cpeacts 3amuThl («Denukey», I'A3K, nporusorasa I'TI-7 ¢ JII1I'-3).

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akanem.
eAMHUILIAX yacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 110 Y4eOHOMY IIAHY 1 36
AY/JAUTOPHBIE 3aHATHSL: 0,44 16
Jlexumn (Jlek) 0,44 16
[Tpaktiueckue 3anstus (I13) - -
JlaboparopHbie pabOTHI - -
CamocrositesbHasi padora (CP): 0,56 20
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ager
Bunsr yue6HoM paboTh B 3aueTHBIX B actpom.
SIMHHIIAX gacax
O01mas TpyA0eMKOCTh M CUUILIHHBI 10 Y4e0HOMY ILIAHY 1 27
AyIMTOpHBIE 3aAHATHS: 0,44 12
Jlexmm (Jlek) 0,44 12
[Tpaktnueckue 3austus (113) - -
JlaboparopHbie pabOTHI - -
CamocrositeabHas padora (CP): 0,56 15
Buj koHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTauus padoyeii MporpaMMsbl JUCIUTLIMHBI
«Teopernyeckue ocHoBbl xumun» (OT/I.3)

1. Heap aucuuMmiauHbl - (GOPMHUPOBAHHE Yy CTYIACHTOB MPOYHBIX (YyHIAMEHTAIBHBIX
3HaHUH B 00JaCTH XMMHUU HAa OCHOBE M3yYEHMs OCHOBHBIX MOHATUH U 3aKOHOB XMMHHU C OIIOPOii
Ha Tabmuuy snemeHtoB JI.M. MenneneeBa, Tabinuily pacTBOPUMOCTH M P aKTUBHOCTH
metauioB. JlucummiamnHa «TeopeTndyeckre OCHOBBI XHMMK» JOMOJHSAET M CIOCOOCTBYET
JTyqIeMy TOHUMAHHUIO TUCIUTUTHHBL «O0IIast 1 HeOpraHudecKast XUMHSD)

2. B pe3yabraTe wu3ydYeHUsl IMCHMILUIMHBI oO0yyamummiicas 10 mporpamme
0akajaBpUaTa J0JI/KeH:

Obnadamys cnepyrommumu oomekynbTypasiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

— CIIOCOOHOCTBIO NMPUMEHSATH 0a30Bble 3HAHHMS MaTEMaTHUYECKUX U €CTEeCTBEHHOHAYYHBIX
JUCIUIUIMH, JUCHMIUIUH oOuenpodecCHoHaIbHOr0 IMKiIa B 00beMe HeoOXOoJWMOM B
npodeCCHOHATBHON  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paOOTaHHBIX B HHMX IIOAXOJ0OB, METOJOB M pE3yJIbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

— CIIOCOOHOCTBIO HCMONb30BaTh Ha IPAKTHKE COBPEMEHHbIE NPEICTABICHUS HAYK O
CBOMCTBaX BEILECTB U MAaTEPUAJIOB IPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
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U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOMCTBAa BELIECTB M MaTEpUaliOB, B3aUMOJEHCTBUU
HaHOMAaTEepPHAaJIOB M HAHOCHCTEM C OKpYyKaromiei cpenoit (ITK-2).

3Hamb:

— OCHOBHBIE 3aKOHBI XUMUH;

—CTPOCHME aTOMa U NEPUOIUYECKUN 3aKOH;

—OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BELIECTB;

—KJ1acCU(UKALUIO XUMUUECKUX PEAKIIUM;

— OCHOBHBIE TUIIBI XUMUYECKOU CBSI3H;

— IPOLIECCHI, IPOTEKAIOIINE B PACTBOPAaX, U OCHOBHBIE TEOPUU KUCIIOT U OCHOBAHHUH.

ymemp:

— COCTaBIIATh 3JIEKTPOHHBIE (POPMYJIBI ATOMOB M ONPEAEIATh BAJEHTHOCTU M CTEIEHU
OKHCJICHUS B COCAMHEHUSAX;

— COCTaBJIATH (OPMYJIBI HEOPraHUYECKUX BEIIECTB pPa3IMYHbIX KJIacCOB (OKCHUIOB,
KHCJIOT, OCHOBAaHHM, COJIei);

— COCTaBJISAITh YPABHEHUSI XUMUYECKUX PEAKIIMM Pa3IMYHbIX THIIOB;

— IIPOBOJUTH CTEXMOMETPUYECKHUE PACUETHI 110 YPABHEHHUSIM XUMHUYECKUX PEaKIIMii;

— COCTaBJIATh (POPMYJIbl KOMIICKCHBIX COEJMHEHUH, JaBaTh UM Ha3BaHUsS U IpeylaraTb
CIIOCOOBI TOJTYYEHHUSI.

gnademn:

— METOJlaMH OIMCAHMS CBOWCTB BEILECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIUX U3
NEPUOANYECKOI0 3aKOHA U NIEPUOINYECKON CUCTEMBI XMMHUECKUX 3JIEMEHTOB.

3. KpaTkoe coaep:kanue JIUCHUIITIHHBI
Mooyns 1. BBeieHUE B XUMHUIO.

OcHoBHblE MOHATHS XUMHHU.OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, BBIYUCIICHUS
pa3MepoB M MacC aroOMOB M MOJIEKYJ, OTHOCHUTEJIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MAacCBhl,
MoJIsIpHasi Macca. 3aKOH MPOCThIX KPAaTHBIX OTHOILLIEHUH, 3aKOH COXPAaHEHHs MacChl, IPOCTEUIIINE
BBIUUCIICHUS] 110 YPAaBHEHMSIM XMMHUYECKMX peakiuil Ha ‘“U30bITOK-HeroctaTok’. l'a3oBble
3aKOHbI, ypaBHeHue Kianelipona — MeHjieneeBa U BBIYUCICHNS HA €r0 OCHOBE.

OcCHOBHBIE KJIaCChl HEOPraHMYECKHUX COeOUHEHMI.KUCIOTBI M OCHOBaHUSA; COJIU:
cpenHue, KUcible, OCHOBHbIE, KoMIUIeKcHble. Knaccudukanus u HomeHkinarypa. Jucconuanus
AJIEKTPOJIUTOB B BOJAHBIX pacTBOpax.AM(OTEpHbIE OKCUIbl U THAPOKCHUIBIM OCOOEHHOCTH HX
XUMHUYECKHUX CBOMCTB. KucnopoiHble 1 OeCKUCIOpOAHbIE KUCIOTHI U UX COJIH.

KommnekcHble coenuHeHus. OOmupe CBeAGHHS O KOMIUIEKCHBIX —COEIUHEHUSX.
KomniekcoobpazoBatenb, JHMraHibl, KOOPAMHALMOHHBIE YHWCHA, JCHTAHTHOCTHJIUTAHJIOB,
BHYTPEHHSS M BHEIIHAsA cepbl KOMIUIEKCHOTO coenuHeHus. Kiaccudukanus KOMIIJIEKCOB 1O
BHJly KOOPAVMHUPYEMBIX JUTaH10B. HOMEHKIaTypa KOMIUIEKCHBIX coeauHeHul. [IpencraBnenue
00 M30MepHM KOMIUIEKCHBIX COoeTuHeHMH. Peakunn oOpa3oBaHMS KOMIUIEKCHBIX COEIMHEHHH,
CBOMCTBA KOMIUIEKCHBIX COCIMHEHUM.

OCHOBHBIE ~TUIBI XUMHUYECKHX peakuuil.PeakunnoOMeHHbIE U OKUCIUTEIBHO-
BOCCTAHOBUTEJbHbIE. THIHMYHBIE OKHUCIUTEIM W BOCCTAHOBUTEIMW, HAIMCAaHWUE YpPaBHEHUU
IOPOCTEHIINX  OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. Tumbsl OOMEHHBIX peakIuii,
TUAPOJIN3 COJIEW B BOJHBIX pacTBOpax.

Ilepunognueckuii 3akoH J[.M.MenneneeBa n nepuonumdeckue cpoiictBa. CoBpeMeHHas
dbopMynupoBKa nepuoauyeckoro 3akoHa. Ilepuoanueckasi cuctema M €€ CBA3b CO CTPOCHHEM
atoMoB. IIpenckaszanue CBOMCTB Ha OCHOBE IEPUOJUYECKOrO 3aKOHA. ATOMHBIE M HOHHBIE
paauychel. YCIOBHOCTb 3THX NOHATHH. V3MeHeHHWe paanycoB aTOMOB IO IEPUOJMYECKOU
cucreMe. VIOHHBIE pafilyChl U UX 3aBUCUMOCTb OT DJIEKTPOHHOI'O CTPOCHMS aTOMOB U CTEIIEHU
OKHCIIEHUs. DHEPrusi MOHU3ALMH U CPOACTBO K AJIEKTPOHY. 3aKOHOMEPHOCTH B W3MEHEHUU
sHeprun uoHm3ammu. Cxema Koccens a1 OOBACHEHHS OTHOCHUTENBHOM CHIIBI KHUCIOT U
ocHoBaHui. IlpeacraBnenne o wmertomax cpaBHuUTenbHOro pacuera M.X. KapanerssHua.
3HaueHUE NEePUOINIECKOr0 3aKOHAa.

Mooynb 2. Xumudeckas CBSI3b.
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Tunel XMMHYECKON CBSI3U.DJIEKTPOOTPULIATEILHOCTh. KOBaJeHTHAas M MOHHAs CBS3b.
CBolicTBa KOBAJEHTHOW CBSA3M: HAIpPABJIEHHOCTb M HAachlaeMocTb. [lonsipHas KoBaleHTHast
CBs3b. XApPAKTEPUCTUKU KOBAJICHTHOW CBS3M: JJIMHA, MPOYHOCTb, BAJIECHTHBIC YIJIbl. JlJIMHBI
OJIMHAPHBIX M KPATHBIX CBs3ei.D(p(EeKTUBHBIE 3apsibl aTOMOB B MOJEKynaX. JIUMombHBIN
MOMEHT. J[MIOJbHBIE MOMEHTBI M CTpOeHuE MoJieKyJ.[loHHas CBsA3b Kak MpeaeibHBbIM Ciydai
KOBAJIEHTHOM CBsi3U. HeHanmpaBie€HHOCTh M HEHACHIIIAEMOCTh MOHHOM CBsA3U. [lonspusanus
MOHOB. 3aBUCUMOCTb HOJIIPU3ALMM HOHOB OT THIA JIEKTPOHHOU CTPYKTYpBL, 3apsija U paanyca
WOHOB.  BiusHue  mossipusanuu  Ha  CBOMCTBA  BemlecTB.MexmouleKyisipHas U
BHYTPUMOJIEKYJISIpHAsi BOAOPOJHAsl CBSI3b. DHEPrusi W JUIMHA BOJAOPOJHOW CBA3U. BiusiHue
BOJIOPOJIHOM CBSI3M Ha CBOWCTBAa BellecTB. Meraminueckass CBsi3b U ee cBoicTBa.OO0mue
MIPEACTABICHUS O MEKMOJIEKYJISIPHOM B3aUMOICHCTBUN.

Mooyns 3. CBOHCTBA pacTBOPOB.

PacTBOopel u B3aumozeiicTBUS B pacTBopax.lTeopuu KuUCIOT U ocHoBaHuil.IIpormecchl,
COMPOBOXKAAIOIINE O0pa30BaHUE IKUIKUX HCTHHHBIX PACTBOPOB  HEDJICKTPOIUTOB U
3JIEKTPOJIUTOB. XapakTepucThka MEXYaCTHUYHBIX  B3aUMOJEHCTBUA B  pacTBOpax.
[IpeacraBnenne o conpBarauuu. MjaeanbHble U pealbHbIE PACTBOPHL. AKTHUBHOCTB;
KO?((UIIMEHT aKTUBHOCTH KaK Mepa OTKIIOHEHHsI CBOMCTB KOMIIOHEHTA PEAIbHOTO pacTBopa OT
€ro CBOMCTB B UJE€AJIBLHOM pacTBope. Peakuuu, mpoTekaronme B pacTBopax.

Henocrarounocts Teopun Appenuyca. IIpoToHHass Teopusi KHCIOT M OCHOBAHUM;
KOHCTaHThl KHCIOTHOCTH M oOcHOBHOcTH; Imkana pKa u pKs. Koncranta asTomporonmusa
pactBoputensa. Juddepenuupyronme u HuBenupytome pactBoputenu. Ilonstue 00
ANEKTPOHHOW TE€OPUU KUCIOT U OCHOBAHUU.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunst yueOHOI paboThI B 3agerHbBIX B akanem.
eAMHUIIAX yacax
O01mas TPyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
JlaGopaTopHble paboThI - -
CamocrositesbHas padora (CP): 1,11 40
Buj KOHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunpt yueOHoI paboThI B 3agerHBIX B actpon.
€AMHUIIAX yacax
O01as TPy10€eMKOCTh IMCHUILIHHBI N0 Y4€0HOMY IJIAHY 2,0 54
AyAUTOpPHBIE 3aHATHS: 0,89 24
Jlexumn (Jlek) 0,44 12
[Tpaktuueckue 3anstus (I13) 0,45 12
JlaGopaTopHble paboThI - -
CamocrositesbHas padora (CP): 1,11 30
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«BBenenue B matematuky» (®T.4)

1. Heas aucuuyimubl - GopMupoBanue y OakanaBpa 0a30BbIX MAaTEMAaTHUECKUX 3HAHUH,
HEOOXOAUMBIX ISl JANBHEHINET0 W3Y4YeHUs pa3lesioB BBICHICH MaTeMaTWKH. A Takxke, s
W3YYEHHUS psiia OOIEHAYYHBIX AUCHIUTUTHH U AUCUUTLIINH MPOPEeCCHOHAIBHOTO ITUKJIA.

2. B pe3yabrare mu3ydyeHus IUCHUIUVIMHBI OO0yYyamomuiicss 1O TMporpaMme
0akajaBpUaTa J0JIKEH:

Obnadamye cnenyromumu o6mekynbTypHsiMu (OK), obmenpodeccuonansupivu (OITK)
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u ipodeccuonanbubiMu (I1K) koMmeTeHmsIMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHSI MAaTEMAaTUUYECKUX M €CTECTBEHHOHAYYHBIX
TUCIUIUIAH, JUCHMIUIUH oOmenpodeccuoHalbHOro IMHKIa B 00beMe HeoOXOIMMOM B
npodeCCHOHATBPHON  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3pabOoTaHHBIX B HHUX IOAXOJOB, METOJOB M PE3yJIbTaTOB MAaTeMAaTUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTa bHOTO HecienoBanus (OITK-1);

— CHOCOOHOCTBIO MPUMEHSTh HAaBBIKM HCIOIB30BaHUS (MO PYKOBOJCTBOM) METO/OB
MOJIEJIMPOBAHUS, OLIEHKH, IIPOTHO3UPOBAHUS U ONTHUMM3ALMHU TEXHOJOTMYECKUX IIPOLIECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3ALNH U cepTUHUKAIIUU MaTeprasioB u mporeccoB (ITK-4).

3HamMb.

-OCHOBHbBIE METOJbl MCCIIEJJOBaHMSI 3JIE€MEHTApHBIX (YHKIMA, UX CBOMCTBA U Trpaduku,
TOXKJECTBEHHBIE IPeoOpa3oBaHus anreOpanyecKuXx M TPUTOHOMETPUUYECKUX BBIPAXKECHHIH,
CIOCOOBI pEIlIeHUs] YPaBHEHUM U HEPABEHCTB, 3JIEMEHTHI TEOPUHU YHUCEIl, BKIIOYas KOMIUIEKCHbBIE
YHUCJIa, U TEOPUU MHOXKECTB, OCHOBBI AHAJIUTHUYECKOW I'€OMETPUHU, BEKTOPHOW U JIMHEWHOH
anreopsr;

ymemby.

-mpuoOpeTaTb  HOBBIE  MaTeMaTHYeCKHE  3HAHUS,  HUCIONB3YS  COBPEMEHHBIC
oOpa3oBaTtenbHble W WH(POPMALMOHHBIE TEXHOJOTHUH, COCTABISATH MAaTeMaTHYECKHUE MOJENN
TUTIOBBIX 33Ja4 M HAXOAUTH CIOCOOBI MX PEIICHUN; YMETh MEPEeBOAUTH HAa MaTeMaTUYECKUUN
A3BIK MPOCTEUIINE MPOOJIEMBbl, OCTABJIEHHBIE B TEPMUHAX IPYTHX IpPEIMETHBIX oOnacTei, u
MCIOJIb30BaTh IPEBOCXOCTBA ATOU nepeopMyITUPOBKH JIJISl KX PELICHUS;

enademn.:

-MaTeMaTU4YeCKOl JIOTMKOW, pPa3BUTHIMU Yy4YEOHBIMU HaBBIKAMU U TOTOBHOCTBIO K
IPOJIOJDKEHUIO 00pa30BaHMs, YMEHHUEM YWTATh M aHAIM3HPOBATH YUYEOHYI0 MaTeMaTHYECKYIO
JUTEPATypy, IEPBUYHBIMU HABBIKAMHU U METOJIaMH PELICHUS MATEMAaTHYECKUX 3a7a4 TUCUUILINH
po¢eCCHOHATBHOTO IUKJIA M JUCIUIUIAH MPOQHUILHON HAIIPaBIECHHOCTH.

3. Kpartkoe coaep:xaHue JUCHHUILIAHBI
Beenenue.

[Ipenmer u metonsl MaTematuku. OmucaHUE OCHOBHBIX pa3ienoB Kypca. TpeboBanus mnpu
U3YYEHUHU Kypca.

Monyas 1.

DJieMeHThI TEOPHM 4YKces] M Teopuu MHoKecTB. JleiicTBusA Hag MHOrowieHamMu. OCHOBHbBIE
THIIbI YPABHEHUH M HEPABEHCTB, MeTOAbI MX pemeHus. Yucna (uenble, oTpuLaTEIbHbIC,
BEIIECTBEHHbIE). AOCOIIOTHAS BEJIWYMHA JEHCTBUTENBbHOTO uyucia. KoMmriekcHble 4Yucia.
Onepauuy HaJx HUMHU. MHoxecTBa M oIepalMM HaJ HHUMH. OJIEMEHTbl MHOXECTBA,
noaMHoXkecTBa. Yucnossle MHOXkecTBa. Dopmynsl Myaspa u Diinepa. M3Brneuenue kopHs N-oi
CTENIEHW W3 KOMILJIEKCHOIO 4ucia. PerieHne ypaBHEHUMH KBaJpAaTHBIX M BBICHIMX IOPSAIKOB.
PannonanbnHas 1po6s. OcHOBHas TeopeMa aireOpbl. TpuUroHOMETpUYECKHE YypaBHEHUS U
HepaBeHcTBa. Jlorapupmuueckne ypaBHEHHs U HepaBeHCTBa. llokaszarenbHble ypaBHEHHS U
HepaBeHCTBA. PenieHne ypaBHEHUI U HEPABEHCTB CMEIIAHHOTO THIIA.

Monyas 2.

®yukuun U ux cpoiicrBa. Ilpocreiimue 3nemenTapubie pyHkuuu. Hekoropbie Bonpocsl
IVIAHUMETPHH U CTepeoMeTPHH. AHAINTHYECKAS TeOMeTpHs.

[Tonstust ¢ynkuuu. Hccnenoanue ¢yHkiuu. CrocoObl 3amanus ¢QyHkuuil. OOpaTHbIE
¢ynkuuu. CpoiicTBa »JME€MEHTAapHbIX (YHKIMHA.  (JIMHEWHBbIe, KBaJpaTHYHBIC, CTEICHHbIE,
NoKa3aresbHble, JIorapu(Muueckue, TPUTOHOMETPUYECKHE U Apyrue). Meroa KoopauHAT Ha
IUIOCKOCTH. JlekapToBa MpsIMOYrojbHas CUCTEMa KOOPJAWHAT, MOJSAPHAs CUCTEMa KOOpAMHAT.
PaccTosnue Mexay 1ByMsl ToukamH. JleneHue oTpeska momnoyiaM. YToi MexIy ABYMs NMPSMbIMU
Ha IUIOCKOCTH. Y CJIOBMSI MAPAJIENBHOCTH U MEPIEHANKYIIPHOCTH IPSIMbIX. Y paBHEHUS MPSIMON
JIMHHUH Ha IJIOCKOCTH: o0IIee, C YIIIOBBIM KO3 PUIIEHTOM, MPOXOAdIlel yepe3 JaHHYI0 TOUKY B
3alaHHOM HAIIpaBJICHUH, NPOXOJAIIEH 4epe3 JBE JaHHbIE TOYKH. PaccTossHME OT TOYKU A0
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npsimoii. KpuBeie BTOporo mopsnaka. KaHonwdeckue ypaBHEeHUS W TpadUKH OKPYKHOCTH,
3IUIMIICA, TUTIEPOOIIBI, TapadoIIbl.

Moayasb 3. BekTopHas anreopa.

Bextoprl. Monynp BekTopa. OpTbl, HampapistoliMe KocuHychbl. Onepanuy Haj BEKTOPaMHU.
CkanspHoe TMpPOMU3BENECHHE [JIBYX BEKTOpPOB. BekTopHOoe mnpousBeAeHUE JABYX BEKTOPOB.
CMelmiaHHOe NPOM3BENEHUE TpeX BEKTOpoB. DU3MUECKOE M TI'E€OMETPUUECKOE IPHIIOKEHUE
BEKTOPHBIX IIPOU3BEICHUM.

Monyasb 4. Jluneiinas aareopa.

Matpuupl. Onepanuu HajJ MaTpUllaMU. ODJIEMEHTapHbIE MPEoOpa3OBaHUS CTPOK MATPHIIBL
[TpuBeneHne MaTpuipl K CTylleHUYaToMy BUAY U Buny l'aycca. Panr marpuusl. Onpenenurensb
MaTpullbl U ero cBoiictBa. OOparHas maTpuua. PernieHue cucteM JTUHEHHBIX anreOpanyecKux
ypaBHeHHU (C TIOMOIIBI0 OOpaTHOM wMarpuiel, MmerogoM [laycca, Mmeromom Kpamepa).
[IpencraBinenne O JUHEHHBIX BEKTOPHBIX MpocTpaHcTBaX. CoOCTBEHHBIE BEKTOPHI H
CcOOCTBEHHBIE 3HAUEHUSI MaTPUIIBI.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunpl yueOHOM paboThl B 3aueTHBIX B akanmewm.
SIMHHIIAX gacax
O01mas TPyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 2,0 72
AyIUTOPHBIE 3aHITHS: 1,0 36
Jlexmm (Jlek) 0,5 18
[Tpaktuyeckue 3ansatus (I13) 0,5 18
JlaGopaTopHbie pabOThI - -
CamocrositeabHas padora (CP): 1,0 36
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunst yueOHOI paboThI B 3agerHbBIX B actpon.
SMHUIIAX yacax
O01as Tpy10€eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IIAHY 2,0 54
AyYJAUTOPHBIE 3aHATHS: 1,0 27
Jlexruu (JIek) 0,5 13,5
[Tpaktuyeckue 3anstus (I13) 0,5 13,5
JlaGopaTopHble paboThI - -
CamocrositesbHas padora (CP): 1,0 27
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

5. TPEBOBAHMUSA K YCJIOBUSAM PEAJIM3ALIUU TPOI'PAMMbI BAKAJIABPUATA

5.1. TpeGoBaHusi K KaApoBOMY o0ecre4yeHH 0

KanpoBoe obecniedenne nporpaMmsel 6akanaBpuata cooTBeTcTByeT TpedoBanusm OI'OC:

— peanusanus mporpaMMbl OakajiaBpuata oOecredyMBaeTcs PYKOBOJALIIMMH M HAy4yHO-
HearorvyeckuMu  paOOTHUKAMU YHUBEPCUTETa, a TakkKe JIMIAMM, [PHUBIEKAEMBIMH K
peanu3ali OporpamMmbl OakajlaBpuara Ha YCIOBHSX TI'pakJaHCKO-IPAaBOBOTO JOr0BOpa,
KBaJTM(HUKAIHSA KOTOPBIX COOTBETCTBYET KBaJTM(PUKAIIMOHHBIM XapaKTepUCTHKaM,
YCTaHOBJEHHBIM B ENMHOM KBalM(PUKAMOHHOM CIIPABOYHUKE JOJKHOCTEH pPYKOBOJIUTENEH,
CHELMAINCTOB M CHyXalmmx, pasjen «KBainpukalmoHHbIE XapaKTEpUCTHKH JOJHKHOCTEH
PYKOBOAMTENEH U CHENMATUCTOB BBICIIETO MPOPECCHOHANIBHOIO M JOMOJIHUTEIHHOIO
npodeccuoHaIbHOTO 00pa3oBaHU», YTBEPKACHHOM MIPUKA30M MunucrepcTBa
3IpaBOOXPAHECHHSI M COUHAIBHOTO pa3BuTusi Poccuiickonn @enepanuu ot 11 suBaps 2011 .
Ne 1H (3apeructpupoBan B Munucrepcrse roctuiiuu Poccniickoit ®denepanun 23 mapra 2011 r.,
Ne 20237) n npodeccroHanbHBIMU CTaHAAPTaMU (IIPU HAJIUYHUN);
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- N0l INTATHBIX HAyYHO-TIEAArOTMYECKUX paOOTHUKOB (B TMPUBEICHHBIX K
IIEJIOUMCIIEHHBIM 3HAYEHUSIM CTaBOK) COCTaBIIsIeT Oosiee 65 MPOIEHTOB OT OOIIEro KOJIW4YecTBa
Hay4YHO-TIEJJarOTMYeCKUX PaOOTHUKOB YHHBEPCUTETA;

- JI0JI Hay4YHO-TIEIarOTHYeCKUX pabOTHUKOB (B MPUBEACHHBIX K IIEIOYHCICHHBIM
3HAYCHUSM CTAaBOK), MMEIOUIMX YYECHYIO CTENeHb M (WJIM) Y4E€HOE 3BaHHE, B OOLIEM YucIie
HAy4YHO-TIEJarOTMYECKUX PAOOTHUKOB, DPEATM3YIONIMX HporpamMMmy OakajaBpHaTa COCTaBIISCT
OoJiee 75 MPOILICHTOB;

- Jlosst Hay4HO-IIe1aroryeckux pabOTHUKOB (B MPUBEAECHHBIX K LEIOYHCIEHHBIM
3HAYEHUSM CTaBOK), MMEIOUIMX 00pa3oBaHWE, COOTBETCTBYIOILIEE MPOQHIIIO IMPEroaaBaeMon
JUCLUIUIMHBL (MOAYJIs), B OOLIEM 4YMCIIE€ HAyYHO-IIEAArOrMUeCKUX paOOTHHUKOB, peau3yroIuX
nporpaMmy OakajaBpHara, COCTaBiseT He MeHee 70 MpOIEeHTOB.

- JI0J1s1 HAYYHO-TIEJarOTHYeCKUX PabOTHUKOB (B MPUBEICHHBIX K IEIOYUCICHHBIM
3HAYCHUSM CTAaBOK) M3 4YHCIA PYKOBOAWUTENEH M pabOTHUKOB OpraHU3alHii, AEATEIbHOCTH
KOTOPBIX CBSI3aHA C HAIIPABICHHOCTHIO (MpoduiaeM) peanu3yeMol mporpammsl OakanaBpuara
(uMerommx cTax paboThl B JaHHOHW NpodeccHoHalbHOW 00JacTH He MeHee 3 JIeT) B o0uemM
yucie pabOTHUKOB, peaIM3yoLX IporpaMMy OakanaBpuara, COCTaBisieT 0ojiee 8 MpOLEHTOB;

- CPEIHEroJJ0OBOE YHUCIO MyOnMKauuid HaydHO-TIEAAroruueckux pabOTHUKOB
OpraHu3aIMy 3a IMEepUOoJ peain3aliyd MporpaMmbl OakanaBpuata B pacuere Ha 100 HayuyHo-
[earoruyeckux pabOTHUKOB (B TPHUBEAEHHBIX K LIEJIOYMCICHHBIM 3HAUYEHUSIM CTaBOK)
COCTaBIIIET HE MEHee 2 B KypHallaX, MHIEKCUpyeMbIX B 0a3zax maHHbIXx Web of Science wim
Scopus, niu He MeHee 20 B XypHaJlaX, MHIEKCHUpPYEeMBbIX B PoccuilckoM HMHJEKCe Hay4HOTO
IUTHPOBAHUSI.

5.2. MaTepuajbHO-TEXHUYECKOE ofecneyeHue

MarepuanbHo-TeXHHUECKass 0a3a  yHHUBEPCUTETa  COOTBETCTBYET  JEHCTBYIOLIUM
OPOTHBONOXKAPHBIM TpaBWJIaM W HOpMaM W 00ecneurMBaeT MPOBEACHUE BCEX BHUJIOB
JUCUMIUIMHAPHOM M MEXIUCUUIUIMHAPHOMW  IOATOTOBKH, IPAKTHUYECKOW M HAy4HO-
HCCIIEIOBATEIBCKON Pa0OThI 00yUYarOMIUXCsl, IPEAYCMOTPEHHBIX YI€OHBIM IIAHOM.

IlepeueHp MaTepHaATBHO-TEXHUYECKOTO OOECIEUEHUsl BKJIKOYAeT: y4yeOHble ayJuTOpUU
JUI  TIPOBENICHHSI 3aHATHH JIGKIMOHHOTO THIA, TIOMEIIEHHUS Ui TIPOBEICHHS 3aHSATHIM
CEeMMHApCKOIr0 THIA, MOMEIIEHUS /sl KypCOBOIO INMPOEKTUPOBAHMS (BBIMOJHEHHUS KYPCOBBIX
paboT), TPYNTIOBBIX U UHAWBUIYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOU
aTrecTanuy, OMONMMOTEKYy (MMerollyl0 paboune KOMIBIOTEpPHbIE MecTa A oOydaromuxcs,
OCHAIIIEHHBIE KOMITBIOTEpAMU C JIOCTYNOM K 0a3aM JaHHBIX M BBIXOJIOM B VIHTEpHeET),
7a0opaToOpyUM, OCHAIIEHHBIE COBPEMEHHBIM OOOPYIOBAaHUEM JUIsl BBINOJHEHHS Hay4dHO-
HCCIIEIOBATEIIHCKONW pabOThI, TAK)KE MOMEIICHHUS Ui CAMOCTOSATENBHOW paboThl M TTOMEIICHUS
JUIS XpaHeHHs U NMPO(UIAKTUYECKOro 00CIyKUBaHUS yyeOHoro obopynoBanus. CrnenuaibHbIe
MIOMEIICHUS! YKOMIUIEKTOBAHBI CIEIMATN3NPOBAHHON MeOeNTbI0 M TEeXHUYECKUMH CpPEICTBAMHU
00y4YeHHMsl, CITy>KAIUMU JIJIs1 IPEe/ICTaBIeHUs yueOHOH HH(pOpMaIuK 00JIbIION ay TUTOPUH.

[TomemieHust 411 caMOCTOSITENIBHON pabOThl O0YYarOIIMXCsl OCHAIEHBI KOMIIBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHUs K cetu "MHTepHer" M obecneueHueM JI0CTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEeNbHYIO Cpely OpraHU3alllu.

MarepuanpHo-Texuudeckoe obOecreuenne OOIl OakanaBpuaTa 1O HAMpPaBICHUIO
noarotoBkn  28.03.03 -  «Hanomarepuanb»  npoduib  «XUMHUYECKas ~ TEXHOJOTHA
HAaHOMATEPHAaJIOB) BKIIIOYALT:

5.2.1. Oébopyoosanue, Heobxodumoe 8 06pazosamebHOM npoyecce

Crucok o0opyaoBaHUs ISl TTPOBEACHHS MPAKTUYECKUX 3aHITHH MO 00pa30BaTEeIbHOU
nporpaMMe OakanaBpuara 1o HampasieHuto mnoarotoBku 28.03.08 — «Hanomarepuansi»
npop b «XUMHUECKasi TEXHOJIOTHUS HaHOMAaTEPHAIIOB) JUI  yIOBJIETBOPHUTEIBHOTO
oOecrieyeHnss 00pa30BaTENLHOrO Mpollecca BKIIOYACT JIBE y4eOHO-HAy4YHbIE U OJHY HAYUYHYIO
nabopatopun  Kadenpbl HAHOMATEpUAIOB W  HAHOTEXHOJOTHH, WMEIOIIUX OCHOBHOE
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obopynoBaHue (BEChl aHAJUTHUYECKUE, CYIIWIbHBIE IMKa(bl, BaKyyM-CYIIHJIbHBIC IIKaQHbI,
KoysiOoHarpeBarend, mnedd  MydenbHble,  UHEHTpU(Yrd,  MEUIaTKd,  yJIbTPa3BYKOBbBIE
TOMOTEHHM3aTOpbl, pH-MeTphl, KOHIYKTOMETpHI, JaOOpaTOPHYI TMOCYAYy CTEKISIHHYIO |
dbapdopoBy0) U CHENHATU3UPOBAHHOE OOOPYIOBAHUE ISl TOMYyYEHUS M JJs TPOBEIACHHS
(GU3NKO-XMMHYECKMX ¥ CTPYKTYPHBIX HCCICIOBaHMN HAHOMATEPHAJIOB, B TOM 4YHCIE
IUTaHeTapHYI0 MUKpoMenbHUIY Pulverisette-7 PremiumLine (Fritsch, I'epmanus), poraninoHHBIH
ucnaputenb Labtex HMp- 1 JIT, kpuocrar Loip, cnekrpodoromerp B YO u BUAMMONM 00J1acTH
Cary 50, cuHXpoHHBIA TepMmudeckuii aHanuzatop Sta 449 F5 Jupiter (Netzsch), ananmzatop
pasMepa U J3eTa-moTeHIana yactuil ZetasizerZs-Nano (Malvern), ananusarop cTaOHIBHOCTH
nucrepcHbix cucrem MultiScan (DataPhysics) ,Bucko3zumetp (peometp) HaakeViscotesterlq.

5.2.2. Yueobno-naznaomuvie nocoousn:

KoMITIeKThI mpe3eHTauil K JICKIIMOHHBIM KypcaM, KOMIUICKTHI IAKATOB K JICKIIHOHHBIM
KypcaMm; HaOOpbl JEMOHCTPAIIMOHHBIX W3JICNUi; TUIaKaThl THUMOBBIX moctepoB HUP; HaGopbl
MPOIYKIIMH OMBITHO-IPOMBIIIICHHBIX ¥ MPOMBITIICHHBIX TPEIPUITUN.

5.2.3. Komnbvromepui, UH(OPMAUUOHHO-MENEKOMMYHUKAUUOHHbLE cemu,
annapamuo-npozpammHsle U ayouo8u3yanbHvle Cpeocmaea:

[lepcoHasibHble KOMIIBIOTEPBI, YKOMIUIEKTOBaHHbIE mnpourpeBareasiMu CD u DVD,
NpPUHTEPAMH M MPOrPaMMHBIMH  CPEJICTBAMH; IPOCKTOPHI; JKpaHbBI; ayJUTOPHH  CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaXeHUs HH(POPMAIUH C JTF0O0TO 3JIEKTPOHHOTO HOCUTEIIS,
WEB-kamepsr1; nugposas oTokamepa K ONTHUYECKOMY MUKPOCKONY; IIU(PPOBBIE POTOAIIAPATHL;
KOTIMPOBAJILHBIC AIAPAaThI; JIOKAIbHAS CETh C BHIXOJ0M B IHTEpHET.

5.2.4. Ileuammnvie u 31eKmponHble 00pa30eamesbHbvle U UHPOPMAUUOHHBLE PECYPCHL:

NHpopManMOHHO-METOIMYECKAE MAaTepUaNbl: yUeOHbIE MOCOOWsS 10 UCIHMILTHHAM
00pa3oBaTeNbHONW TMPOTPAaMMBbl; METOJIUYECKHE PEKOMEHAAIWU K NPAKTUYECKUM 3aHITHSM;
KaTaJIOTH MPOAYKIIUU TPOMBIILICHHBIX MPEINPUATHH; pa3JaTOYHbI MaTepUanl K JCKIIMOHHBIM
KypcaMm; 3JIeKTPOHHBIE yueOHbIC N3IaHHsI, HAYYHO-TIONMYJISIPHBIC 3JIEKTPOHHbIE U3/IaHMS.

DJeKTpOHHBIE 00pa30BaTelIbHBIC PECypChl: KadeapalbHbie OUOJIMOTEKH AJIEKTPOHHBIX
U3JJaHUH 110 JUCHUIUTMHAM BapHATUBHOW YAaCTH; JJIEKTPOHHBIC IPE3CHTAllMM K pasjesiam
JICKIIMOHHBIX KYPCOB; Y4eOHO-METOAMYECKHE pa3paboTku Kadeap B DSICKTPOHHOM BHJC
AIIEKTPOHHBIE KaTAJIOTH MPOAYKIIMH; CIIPABOYHHUKH 10 MaTepHallaM M PEaKTHBAM.

5.3. YueOHO-MeTOAMYECKOE ODecneueHne

Jlns peanu3aliii OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKH OakalaBpoB IO
HanpasieHnuto nmoarotoBku 28.03.03 — «Hanomarepuanb» npoduinbs «XUMUYECKask TEXHOIOTHS
HaHOMATEepHaJOB» HUCMOJb3YIOTCA (OHIBI y4eOHOW, yueOHO-METOIMYECKOH, HaydHOM,
NepPUOANYECKON Hay4HO-TEXHUYEeCKOW nutepaTypsl MH(popManmoHHO-O0MOIMOTEYHOrO LEHTpa
(UBL) PXTY um. 1. 1. MenneneeBa u kadeap, y4acTBYIOIIUX B peaqu3aliy IpOorpaMMsl.

Nudpopmannonno-6mdauoreunsiii nentp PXTY um. JI. U. MenneneeBa obOecnieunBaer
UHPOPMALIMOHHYIO  MOJJIEPXKKY  pealu3allid  MpOrpaMMbl,  COAEHUCTBYET  IOATOTOBKE
BBICOKOKBJIN(UIIMPOBAHHBIX  CIIELUAINCTOB, COBEPIICHCTBOBAHUIO y4yeOHOro Ipoliecca,
HAY4YHO-UCCIIEIOBATEIbCKON PabOThI, CIIOCOOCTBYET Pa3BUTHIO NMPO(PECCHOHATBHON KYyIbTYpPbI
OyIylIero crieruaiicTa.

@®onx UBL] yKOMIUIEKTOBAH MEYaTHBIMU U /MM AJIEKTPOHHBIMU H3JIaHUSIMU OCHOBHOM
yueOHOM JIUTepaTyphl MO BCeM Y4eOHBIM KypcaM, IUCHUIUIMHAM (MOAYJISIM) COTJIACHO COTJIAaCHO
@I'OC OGakanaBpuara no HampasieHuto 28.03.03 Hanomarepuansl, npopuib «XuMUYECKas
TEXHOJIOTHSI HAHOMAaTepUajIoBy.

O6muit 06sem mMHorootpacieBoro ¢onaa MBI na 01.01.2017 r. cocraBnsier 1 690 895
IK3.

OOyuaronmecss oOecrieueHbl y4yeOHBIMH H3JaHUSIMM M3 pacueta He MeHee 50
HK3EMIUIPOB KaXJOr0 W3 WU3JIaHUH OCHOBHOM JUTEpaTyphl, MEpPEUUCICHHOW B paboumx
nporpaMMax JAMCUUIUIMH (MOAYJel), IPakTUK, U He MeHee 25 3K3eMIUIIPOB JOMOJHUTEIHHOM
autepatypsl Ha 100 oOyvaromuxcs, U u3aHHOM 3a mocneanue 10 ner.
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Kaxnprit oOydarommiicss Mo OCHOBHOM 00pa30BaTeNIbHONW MporpamMme oOecledeH He
MEHEe YeM OJHHM Y4YeOHBIM U OJHUM y4eOHO-METOJUYECKUM MEYaTHBIM W/WIIN 3JIEKTPOHHBIM
U3JIAHUEM M0 KXKIOW NTUCHUIUIMHE MPOPECCHOHANBHOIO UKIIA, BXOASIIEH B 00pa30oBaTeIbHYIO
IporpaMMmy.

®onx monosiHUTENBbHON JuTeparypsl MBI BkiItodaeT moMuMo y4eOHOW JUTEpaTyphl
oUIMAIbHEIC, CIPABOYHO-OMOIHOTrpaduIecKrne, CHEIUATN3HPOBAHHBIE OTCYECTBCHHBIE U
3apyOeKHbIe TepuoAnYecKrue 1 HHPOPMAIIMOHHBIE N3/IaHUS.

NudpopmannoHHO-OMOMUOTEUHBI IIEHTP OOECIeYHBAET CaMOCTOSITEIbHYIO paboTy
MarucTpoB B UMTAaJbHBIX 3aJIaX, MPEIOCTABIIAS IIMPOKUN BBIOOP JUTEPATYPHI MO AKTYaTbHBIM
HAIPaBIICHUSM, 4 TaKXKe OO0ECIEYMBAET JIOCTYI K COBPEMEHHBIM NPO(ECCHOHATBHBIM 0a3am
JTAHHBIX, UHOOPMALIMOHHBIM, CIIPABOYHBIM U IIOMCKOBBIM CHCTEMAaM.

Kaxnp1ii oOyuarommuiicss obecrieueH CBOOOAHBIM JOCTYIIOM U3 JII000M TOYKH, B KOTOPOH
uMeeTcs J0CTyn K cetu HMuTtepHeT, k OnekTpoHHO-OMOmuoreuynsiM cucreMam (ObC) u
aneKTpoHHON Oumbnuoreke (OB) YHuBepcureTa, KOTOpbIE COAEpKaT pa3IUYHbIC H3IAHUS TI0
OCHOBHBIM  H3Yy4Ya€MbIM  JUCUUIUIMHAM ¥  c)OpMHpOBaHBl IO  COIVIACOBAHUIO  C
npaBoo0IagaTeIsIMUA y4eOHOM U y4eOHO-METOAMYECKON JIUTEPATYPHI.

Jns  Oonee MONHOTO M ONEPATUBHOTO  CIPaBOYHO-OMOIHOrpaduueckoro
uH(popmManmoHHoro odciyxuBanus B MBI peanuzoBana TexHoIOrus DJIEKTPOHHOM TOCTaBKHU
JIOKYMEHTOB.

DJIeKTPOHHBbIE HH(POPMALMOHHBIE pecypchl, npodeccuoHanbHbie B/l u cnipaBouHbIe
CHCTEMbI, T0CTyNHbIe Moab3oBaTeasaM PXTY um. [I.U. MennesieeBa B 2018 roay

PexBu3uTh 0TOBOpA (HOMED,

XapakTepucTuKa
. JlaTa 3aKJI0YeHus, CPOK
Ne ONEeKTPOHHBIN . . OoubimoTeyHoro GoHAa, TOCTYI
JIEUCTBHUSI ), CChIJIKA HAa CAUT
n/n pecypc K KOTOPOMY IPEJ0CTaBIISAETCS

OBC, cymma gorosopa,

o JIOTOBOPOM
KOJIMYECTBO KJIIOUEH

1. OBC «Jlanb» DIEeKTPOHHO-OMOINOTeYHAs

cucTeMa u3gaTrenbcrBa «JIaHpy —

[IprHane)xHOCTh —
CTOPOHHSA

PexBusuTthl norosopa — 000
«M3nareabcTBO «JIaHBY,
noroeop ot 26.09.2018

Ne 29.01-3-2.0-827/2018
Ccrpuika Ha caiit ObC —
http://e.lanbook.com

Cymma gorosopa — 45000 pyo®.

10 25.09.2019

KonunuecTBo kitoueit — 1octyn
JUISL BCEX MOJIb30BaTeNEn
PXTY c mo6oro koMiproTepa

pecypc, BKIIOUAONIUi B ce0s
KaK JJICKTPOHHBIC BEPCUH KHHUT
BEAYIINX U3/1aTeNIbCTB YUeOHOM
Y HAYYHOM JIUTEPATYpPHI (B TOM
qHciIe YHUBEPCUTETCKUX
W3/1aTeNbCTB), TaK U
AIIEKTPOHHBIE BEPCHH
MEPUOTNIECKUX M3IaHUH 110
Pa3IUYHBIM 00JIaCTAM 3HAHUH.
9bC «JIAHb» npenocraBnser
M0JIb30BaTENSIM MOOMIIBHOE
npuinoxenue 1sg i0S u
Android, B KOoTOpbIX
WHTETPUPOBaHBI OECIUTaTHBIE
CEpPBUCHI JJIs1 HE3PAUNX
CTYZICHTOB W CHHTE3aTOp peyur
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ONEKTPOHHO- IIpunaies;KHOCTD — DJEeKTPOHHbIE BEPCUU YUEOHBIX
OuOIMoTeYHAs cooctBenHas PXTY 1 HAyYHBIX M3JaHUI aBTOPOB
cucrema BI] Ccpuika Ha caiit 9bC — PXTY mo Bcem OOII
PXTY nwm. http://lib.muctr.ru/
. . Menneneea | Jloctym st noib3oBaTenen
(na 6aze ABC PXTY ¢ ar060r0 KOMIIBIOTEpPA
«Hpbucy)
Hayuno- [Ipunansie:xxHOCTh — Kpynueitmas B Poccuun
DJIEKTPOHHAS CTOPOHHSISI AJIEKTPOHHASI OMOIMOTEeKA
oubamnoreka PexBuzutsl noropopa — OO0 Hay4YHBIX MTyOIMKaIINH,
eLIBRARY.RU «HAYYHASA obnamaromast 6oraTbIMu
OJIEKTPOHHAA BO3MOKHOCTSIMU ITOMCKA U
BUBJIMOTEKA» ot aHaJIM3a Hay4YHOU HH(OPMAIIHH.
24.04.2018 r. Ne SU-16- bubnuoTeka nHTErpUpOBaHa C
03/2018-1/29.01-P-2.0- Poccuiickum uHIEKCOM
486/2018 HAay4YHOT'O IIUTUPOBAHUS
Cymma norosopa — 833935 (PUHLI) — co3manHbIM 110 3aKa3y
py6. 40 xor. MunoOpnayku P® 6ecrimaTHbIM
Ccpuika Ha caiit ObC — 001IE10CTYITHBIM
http://elibrary.ru UHCTPYMEHTOM H3MEPCHHS
KonuuecTBo kimtoueit — 1octyn | myOJuKalMOHHOW aKTHUBHOCTH
JUTSL BCEX TOJIb30BaTeNel YUEHBIX U OpraHu3aIHii
PXTY ¢ mo6oro koMIiproTepa
10 31.12.2018
DNeKTpOHHAs [IpuHamIe)XKHOCTD — B DB/] nocTymnHbI 351€KTPOHHBIE
oubnnoreka CTOPOHHSIS BEPCHH JTUCCepTalluit
auccepTanun PexBusutsel norosopa — PI'b, Pocculickoii rocynapcTBeHOR
(ObH) norosop ot 03.10.2018 OMOINOTEKHU:

Ne 29.01-P-2.0-826/2018
Ccpuika Ha caiit ObC —
http://diss.rsl.ru/

Cymma gorosopa — 299130
py0. no 14.07.2019
KonnuectBo ximouei — 10
JIMIICH3UN + JIOKAJThHBIN
Jpoctyn u pacrnedarka B MBI

¢ 1998 rona — no
CHEHUATbHOCTSIM:
«DKOHOMUYECKUE HAYKNY,
«HOpunnyeckue Hayku»,
«Ilemarornueckue HayKu» U
«IIcuxonoruyeckne HAyKn»;
¢ 2004 rona — no BceM
CHEeNHATbHOCTSIM, KpOMe
MEIUIUHBI U (hapmanuu;

¢ 2007 rona — o Bcem
CHEHATBHOCTSIM, BKITFOUast
paloThI 10 MEUIIMHE U
dbapmanuu
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3BC IPR Books

[IprHane)kHOCTD —
CTOPOHHSA

WNudopmannoHHOE MHUCHEMO O
MPEI0CTaBICHUN OECIIIIaTHOTO
MOJIHOTEKCTOBOTO JIOCTYTIA B
nepuon ¢ 03.09.2018 no
31.12.2018

Ccrpuika Ha caiit ObC —
http://www.iprbookshop.ru/
KonnuectBo kitoueit — noctyn
U1 BCeX MOJIL30BaTelei
PXTY ¢ ar060r0 KOMIBIOTEpPa

B OBC IPRbooks mpencraBieHbt
Y4eOHHMKHU U yueOHBIC TOCOOwS,
MoOHOTpaduu,
MIPOM3BOICTBEHHO-
MPAKTUYECKHE, CIIPABOYHBIC
H3JIaHUA, a TAKXKE IeI0oBast
JTUTepaTypa I MPaKTHKYIOIINX
cnenuamuctoB. B ObC
BKJIIOUEHBI M3JaHUS 32
nocienuue 10 net (mo
T'YMaHUTAPHBIM, COITUAIBHBIM H
SKOHOMHUYECKUM HayKaM — 3a
MOCJIEAHUE 5 JIET), IEpEUEHb UX
MOCTOSTHHO pacTteT. KoHTeHT
OBC IPRbooks exxemecssuHo
MOMOJIHSAETCSI HOBLIMU
AJICKTPOHHBIMU U3JAaHUSIMH,
MIEPHOINKOMN (B T.4. )KypHAJIaMH,
BXOJsIIMMH B iepeueHb BAK)

bJI BUHUTU PAH | [IpunanyiexxHocTs — denepanpHas 6aza
CTOPOHHSS OTCUECTBCHHBIX H 3apyOeKHBIX
PexBu3uTHI 1OTOBOpPA — MyOIUKAIUi 10 €CTECTBEHHBIM,
BUHUWUTU PAH, norosop ot TOYHBIM U TEXHUYCCKUM
02.02.2018 Ne 5/1/2018 HayKaM, TEHEpUPYETCs C
CchlIKa HA CaMT — 1981 r., oOHOBIsIETCS
http://bd.viniti.ru/ €IKEMECSYHO, TIOMOTHEHHE
KonuyecTBo Kir04eit — OCTYI | COCTaBISET OKOJIO 1 MITH.
JU1s oJib3oBarenei o IP- JIOKYMEHTOB B T'OJl
anpecam PXTYVY neorpannyen
10 31.01.2019
DIIeKTPOHHBIE [TpuHaIe)XHOCTD — [TonHOTEKCTOBAS KOJUICKITUS
pecypcbl CTOPOHHSA KHUT M3/1aTeabCcTBa Springer
W3/1aTeNbCTBA PexBu3uTHI TOTOBOpPA —
Springer ['TIHTB, cyOnuiieH3nOHHbII

norosop ot 25.12.2017

Ne Springer/130

CchbUIKa Ha CalT —
http://link.springer.com/
KonngecTBo Kinroueit — 10CTyI
JJ1s moJib30oBaTenei mo IP-

anpecam PXTYVY neorpannyen
10 31.12.2018
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ONEKTPOHHBIE
pecypcesl
n3garciibCrBa
SpringerNature

[IprHane)kHOCTD —
CTOPOHHSA

[orosop — POOU,
0e3B03Me3THO (KaK
TPaHTO/IEP>KATEIH )

I[Tucemo PODOU ot 21.09.2017
Ne 785

Ccrpuika Ha caiit ObC —
http://link.springer.com/
KonnuectBo kitoueit — noctyn
IS moJIb30BaTenei 1o IP-
anpecaMm PXTY Heorpannuen
1o 31.12.2018

ITomHOTEKCTOBASI KOJLICKIIUSI
ANIEKTPOHHBIX )KYPHAJIOB
U3JaTeabCTBA Springer mo
Pa3IMYHBIM OTPACIISIM 3HAHUU.
[TonHoTEeKkCcTOBBIE 85 KYpHATIOB
Nature Publishing Group
Komneknus HayqHbIX
IIPOTOKOJIOB IO Pa3JIMYHBIM
oTpacisaM 3HaHUU Springer
Protocols

Komneknus HayqHbIX
MaTepuajIoB B 00JaCTH
(bu3nUecKuX HayK U
WHXUHUPUHTA Springer
Materials (The Landolt-
Bornstein Database)

ITonHbINA JOCTYI K CTATUYECKUM
Y JTUHAMUYECKUM CIIPABOYHBIM
U3JIaHUSM TI0 JTF000H Teme
PedeparuBHas 6a3a qaHHBIX 11O
YUCTOM Y NMPUKIATHON
maremaruke zbMATH

9. DIIeKTPOHHBIE [IpuHamie)KHOCTD — Konnekuus Bxirouaet 44
pecypchl KOMIaHUH | CTOPOHHSS KypHana. Temaruka:
Elsevier Science WNupopManinoHHOE TUCBMO OT | OpraHuvecKasi, aHaTUTHISCKas,
Direct Freedom 29.01.2018 Ne Mcx-103 busznyecKas XUMHsl, OMOXUMUS,
Collection Ccpuika Ha caiit ObC — AIEKTPOXUMHUS, XUMUYCCKUEC
https://www.elsevier.com/__da | texnomoruu
ta/promis_misc/sd-
content/journals/freedomcoll.h
tm
KonnuecTBo kiroueit — qoctym
IS TIoJIb30BaTenen mo IP-
agpecam PXTYVY neorpanunyen
10 31.12.2018
10. Scopus [IpuHagiexxHOCTD — MynbTHANCUMILIMHAPHAS
CTOPOHHSS pedepaTtuBHas u

PexBu3uTHI 1OTOBOpPA —
['TIHTB, cyOnuiieH3nOHHBIN
norosop ot 09.01.2018

Ne Scopus//940

Ccblka Ha calT —
http://www.scopus.com
KonuuecTBo kitoueit — foctyn
IS TIoJIb30BaTenen mo IP-
agpecam PXTY neorpannyen
10 31.12.2018

HAaYKOMCTpHUYICCKAA 0aza
JaHHBIX U31aTCIbCTBA

ELSEVIER
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11. | Pecypcol ITpunaiexHOCTh CTOPOHHSAS | OTKPBIT JOCTYI K pecypcam:
MEKTyHAPOTHOM PexBH3HTHI JOrOBOpa — Web of Science — pedepaTrBHas
KOMITAHUHU ['TIHTB, cyOnuiieH3nOHHbBIN U HayKOMeTpHuecKas 0a3a
Clarivate Analytics | morosop ot 02.04.2018 JTAHHBIX

Ne W0S/940 MEDLINE — pedepaTtuBHas

CchplIKa Ha CalT —
http://apps.webofknowledge.c
om/WOS GeneralSearch inpu

t.do?product=WOS&search m

ode=GeneralSearch&SID=R1I
j2TUYmdd7bUatOlJ&prefere
ncesSaved=

KonnyecTBo Kiroyet — 10CTyI
U1 IToJIb3oBareien mo 1P-

anpecam PXTYVY neorpannyen
70 31.12.2018

0asza JaHHBIX 110 MEIUIINHE

12. | Uadopmannonno- | [IpuHamiexkHOCTh — OnekTpoHHas 6ubIMoTEKa
CIpaBOYHas CTOPOHHSISI. HOPMAaTUBHO-TEXHHUUECKUX
cucreMa PexBusutel norosopa — OO0 | uzganuii. Comepxut 60see
«TEXOKCIIEPT» | «MHOOPMIIPOEKTY, 40000 HanMoOHAJIbHBIX
«Hopwmsl, npaBuna, | koHTpakT otT 18.04.2018 crangapros u ap. HT/]
CTaHJaPThI Ne 13-187A/2018
Poccuny» Ccpuika Ha caiit ObC —

http://reforma.kodeks.ru/refor
ma/

Cymma norosopa — 432240
py6. mo 31.12.2018
KonnuecTBo kioueit — 5
JIMLIEH3UI + JIOKaJIbHbIN
JOCTYI ¢ KOMIIbrOTepOB MBI

13. CrnpaBouHo- IIpuHaIe)KHOCTD — «KoHCynmpTaHT+» — ClpaBOYHO-
MIpaBOBasi CUCTEMA | CTOPOHHSIS MpaBoOBasi CUCTEMA I10
«KoHcynpTant+» PexBu3uTs! 10roBopa — 3aKOHOJATeNbCTBY Poccuiickon

noroBop 09.07.2018 Ne 45- Oenepauuu
702A/2018

CchplIKa Ha calT —
http://www.consultant.ru/
Cymma gorosopa — 512000
pyo.

KonuuecTBo kitoueit — 1octyn
JUIg moyk3oBareneii mo IP-
agpecam PXTVY no 01.09.2019

BecniaTHble apXuBHBbIE KOJLUIEKIMHU, IpUo0peTeHHble MUHOOpHAYKH /11 BY30B

ApxuB MsparensctBa American Association for the Advancement of Science.llaket
«Science Classic» 1880-1996

Apxus Msnarensctea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3narenscrBa Macturyra dumsuku (BenukoOpuranust). Ilaker «Historical Archive
1874-1999» ¢ mepBOro BeINYCKA KayKIO0ro sKypHaua mo 1999, 1874-1999

ApxuB m3parenncrea Nature Publishing Group. ITaker «Nature» ¢ IIEpBOro BBIITYCKa
nepsBoro Homepa mo 2010, 1869-2010
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://reforma.kodeks.ru/reforma/
http://reforma.kodeks.ru/reforma/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637

ApxuB msnarenbctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITYCKA KKIO0T0 )ypHaia mo 1995, 1849-1995
ApxuB wumsnarenbctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIITYCKA KKI0Tr0 )ypHaia mo 1998, 1890-1998
ApxuB m3narenbcrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbllycKa
Ka)KI0r0 xKypHana o 1996, 1798-1997
ApxuB usnarenncrBa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BeIycka Kaxkaoro sxypHaia mo 2011, 1827-2011
Apxus xypHaiioB Koponesckoro xumuueckoro oomectsa(RSC). 1841-2007
ApXHB _ KOJUICKIIMM _ KYPHAJIOB AMEpHKAHCKOro reodusmyeckoro corsa (AGU),
npeaocrapiseMbld n3nareabctBoM Wiley Subscription Services, Inc. 1896-1996
BecniatHble opunuaibHble OTKPBITHIE pecypcekl UHTepHeT:
1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6benunsier 6onee 10000 HaydHBIX )KYPHAIOB [0 PA3TUYHBIM OTPACISAM 3HAHUN (OKOJIO
2 MIJITHOHOB cTaTeil) n3134 cTpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e pasmemeno 6osiee 3000 KHHUT TIO pa3IMYHBIM OTPACIAM 3HAHUH, MPEIOCTABICHHBIX 122
HAyYHBIMH W3/1aTEIbCTBAMH.
3. BioMed Central https://www.biomedcentral.com/
ba3za manubix BKItouaeT Oosiee 300 pereH3UpyeMbIX KYpPHAIOB IO OMOMEIUITUHE, METUIIUHE U
€CTeCTBEHHBIM HaykaM. Bce cTaThy, pa3MelieHHbie B 0a3e, HaXOITCs B CBOOOIHOM JIOCTYIIE.
4. DnexTpoHHBIH pecypce arXiv https://arxiv.org/
Kpymnuelimmm GecriiaTHbIM apXUB 3JEKTPOHHBIX HAYYHBIX MyOJMKAMi 1o paszjaenam (pusmkw,
MaTEeMAaTHKH, WHQOPMATHKH, MEXaHWKH, acTpOHOMHH H Ouosoruu. Mmeercs moapoOHBIi
TEMaTHUYECKHI KaTauor ¥ BO3MOXKHOCTb MTOKMCKA CTaTei IO MHOKECTBY KPUTEPHEB.
5. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BenomcTBo no marerTam u toBapHbiM 3HaKaM CIIIA — USPTO — npenocraBiseTr cBOOOHBIH
JOCTYN K aMEpUKAaHCKHUM ITaTeHTaM, OyOIMKOoBaHHbBIM ¢ 1976 r. o Hacrosiiee BpeMsi.
6. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/
[TaTents! (1160 maTteHTHBIE 3asBKU) Oosiee 50 HAMOHAJIBHBIX U HECKOJIBKMX MEXIYHApOIHBIX
MaTeHTHBIX OI0PO, B T.4. moaHbIe TeKCThl naTeHToB CIIIA, Poccun, ®@pannuu, SAnonuu u ap.
7. ®enepanbHbIN WHCTUTYT IIPOMBILUIEHHON COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
Nudopmannonnsie pecypest PUIIC cBoboHOrO HocTyma:
-OnexkTpoHHble OromneTenu. Mzooperenus. [lonesnsie Mmomenu.
-OTKpBITBIE PEECTPHI POCCUICKUX U300pETEHUH U 3asIBOK Ha U300PETEHUSI.
-Pedepatst poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.
-TToHBIE TEKCTHI POCCUHCKHUX TMATEHTHBIX JOKYMEHTOB M3 ITOCI. OQUIl. OOJUICTEHS.

5.4. KonTpoab KayecTBa 0CBOEHHS NPOrpaMMbl 0aKkajaBpuara.
OueHouHbIe cpeacTBa

Kontponp kauecTBa OCBOCHHS NMpOTpaMMbl OakaliaBpuaTa BKIIOYAaeT B c€Os TEKYIIHl
KOHTPOJIb yCIEBAEMOCTH, MPOMEXYTOUHYI0O M MTOTOBYIO (IOCYJapCTBEHHYIO HTOTOBYIO)
aTTECTAIUIO0 00yUYaOIIUXCS.

Texkymmii KOHTPOJb YCIEBAEMOCTH O0OECHEeUMBACT OIICHWBAaHUE XOJa OCBOCHHS
JUCIUIUIMH M TPOXOXKACHMUSI MpPaKTHUK, IMPOMEXKYTOUYHAsl aTrTecTalus OOydaroIluxcs —
OIICHUBAHHE TMPOMEKYTOYHBIX U OKOHUYATENBHBIX PE3YyJIbTaTOB OOYYEHHS MO TUCIUILIHHAM,
MIPOXOXKICHHSI TTPAKTUK, BHIMIOJTHCHHUS HAYYHBIX UCCIICIOBAHHMIA.

[lepeueHb OLIEHOYHBIX CPEJICTB BKIIOUYAIOT: KOHTPOJIBHBIE BOMPOCHI U TUIIOBBIC 3aaHUS
JUTSL IPaKTUYECKUX 3aHATUH, KOHTPOJIBHBIX paboT, 3a4€TOB U SK3aMEHOB, IPUMEPHYIO TEMATUKY
pedeparoB, KypcOBBIX pabOT; HHbIE (DOPMBI KOHTPOJIS, IO3BOJIAIOLIME OLIEHUTh CTENEeHb
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http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.uspto.gov/
http://worldwide.espacenet.com/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

c(OpPMUPOBAHHOCTH KOMIETEHIHH oOydaromuxcs. OIEHOYHBIC CpENCTBAa IPECTABICHBI B
pabouyux mporpamMmax JTUCIUILIHH.
locynapcTBeHHast WTOroBasi aTTecTalusi O0ydaromerocsi SBISIETCS 00s3aTeNbHON U
OCYLIECTBJIICTCS ~ IIOCJI€ OCBOGHHUS IporpamMMbl OakajaBpuara B
[ocynapcTBeHHast WTOroBas arTecTalMs BKIIOYAET IMOATOTOBKY M 3aIIUTY BBITYCKHOM
KBAJTHM(PHUKAIIMOHHOHN paboTBhI.

CoNoOA~WNE

NRONNNNNNNNRPRRRRRERRR R
~No o, WNPOOO~NOOUOI, WONE O

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

6. Paboune nporpaMMsbl AU CUMILIMH

PaGouue mporpaMMbl JUCIUILINH:

HNHocTpaHHbIi S3bIK

dunocodus

Uctopus

dusnyeckas KyJabTypa U ClOpT

OCHOBBI 5KOHOMHKH U YIIPABIIEHUS IPOU3BOJICTBOM
Marematuka

OO01as U HeopraHudeckasi XuMus

Oprannueckasi XuMust

dusuka

. DKOJIOTUA

. duznyeckas xumus

. UmxenepHas rpaduka

. IIpuknanHas MexaHuka

. DJIEKTPOTEXHUKA U MPOMBILUIEHHAs JIEKTPOHUKA

. bezonacHOCTh KU3HEAEATEIbHOCTH

. Undpopmaruka

. MarepuanoBeaeHue 1 3a1uTa OT KOPPO3UU

. Crangaptuszanus u cepTuduKaius

. Komno3unnonueie Marepuaibl

. OU3HUKO-XUMUSI HAHOCTPYKTYPUPOBAaHHBIX MaTepUaoB
. Teopust BEpoATHOCTEN N MaTEMATUYECKasl CTATUCTUKA B HAHOMaTepUanax
. IIpaBoBenieHne

. JJaGopaTopHble pabOThI [0 OpPraHUYECKONH XUMHUH
. Haueprarenbnas reomerpus

. ConnasnpHbl€ aClEKThl HAHOTEXHOJIOTUI

. JlononHuTtenbHbIE TaBbl PUUKU

. AHanUTHYeCKas XUMHS U (PU3NKO-XUMUYECKUE METOIbl aHAITN3a B XUMHUYECKON

TEXHOJIOTMM HAHOMATEepHaJIOB
®u3nKa KOHICHCUPOBAHHOTO COCTOSIHUS

JlabopaTopHblie paboThI 10 GU3HUUECKON XUMUU HAHOMATEPHAIOB
Oprannydeckast XuMuUsl B TEXHOJIOTUA HAHOMATEPHAJIOB
Komnnonanas xumusi B XUMUYECKOW TEXHOJIOTMM HAaHOMATEPHAaJIOB
IIpoueccel n annapaTel XUMUYECKON TEXHOJIOTMH

I"azodaszubie mpolecchl Moay4yeHUs: HAHOMaTEPHUaJIoB
XKunkoazHele METOABI CHHTE3a HAHOMATEPUAIOB

MeTtoas! 1 ipuOOPHI 1711 U3yYEHHUS] HAHOYACTULl U HAHOMAaTepHajIoB
buonoruueckne HaHOCTPYKTYpbI

DneKTUBHbIE KypChl IO (pU3NUECKON KyIbType

Pycckuii sI3bIK U KyJIbTypa peuu

Kyneryponorus

BrruncnuTenbHas MaTeEMaTHKaA B TEXHOJIOTMA HAHOMATEPHATIOB
JluckpeTHas MaTeMaTHKa B HaHOMaTepHuasax

o0BeEME.

162



42. duznyeckas XuMHUs HAHOMaTEPHAJIOB

43. U3NKO-XUMHUYECKHE METO/IbI aHAJIN3a B XUMUYECKON TEXHOJIIOTUH HAaHOMATEpUaJIOB

44. O6mmas xuMr4ecKasi TEXHOJIOTHUS IIPOU3BOJICTBA HAHOMATEPUAJIOB U HAHOCUCTEM

45. CucteMbl yIpaBiieHUs IIPOLECCAMU MTOTY4EHHsI HAHOMAaTEpUaJoB

46. 30H10Basi MUKPOCKOITHS

47. TepMuueCcKuil aHAJIN3 HAHOMATEPUAJIOB

48. MeTop1 na3epHOi AUPPaKIMU I U3YUSHHUS] HAHOMATEpUAJIOB

49. YriepoHble HAHOMAaTEePUAIIBI

50. Hanomarepuaisl B papmarieBTUKe

51. TOKCUKOJIOTHSI 1 HAHOTOKCUKOJIOTHSI

52. MaruuTHbIe HaHOMATEPUATIBI

53. IlonmumepHbIE HAHOKOMIIO3UTHI

54. TexHuka HAy4YHOTO TIEPEBOIA

55. I'pammaTHKa HHOCTPAHHOTO SI3bIKA

56. YueOnas npaktuka: [IpakTuka 1o nmoiay4eHuIo MepBUYHBIX MPO(PECCHOHATBHBIX YMEHUN
Y HAaBBIKOB

57. IIpousBocTBeHHas npaktuka: [IpakTuka mo noixydeHuo npodeccuoHalbHbIX YMEHUN U
OTBITa TPOPECCUOHATIBHOMN IeATEIFHOCTH (B TOM YHCIIE€ TEXHOJIOTHIECKAs IIPAKTUKA)

58. [IpousBoacTBeHHas npakTuka: HaydHo-uccrnenoBarensckas paboTa

59. IlpenaumioMHast IpakTHKA

60. 3amuTa BBITYCKHOM KBATU(DUKAITMOHHON pabOThI BKIIIOYAs MOATOTOBKY K MPOLEAYpE
3alIUTHl U TPOIETYPY 3aIHUTHI

61. [lepeBoa Hay4HO-TEXHUYECKOW JTUTEPATYPHI

62. I'paxxanckas 3aIMTa B YpE3BHIYAHBIX CUTYAIUSIX

63. TeopeTnueckre OCHOBBI XMMHH

64. BBeenue B MaTeMaTUKy

Bxomsammx B OOIl mo wnampaBnenwto mnoaroroBku 28.03.03 Hanomarepuansl, mpoduiib
«XUMUYeCKash TEXHOJOTHsS HAHOMATCPUAIIOB», BBIIOJHEHBI B BHJE OTIEIBHBIX JOKYMEHTOB,
SBJISTFOIITUXCST HEOTheMJieMol yacThio ganHoi OOII.

7. OneHo4YHbIe MaTEePHUAJIbI

OneHouyHble MaTepUaIbl MO TUCHUIUIMHAM:
WNHoCTpaHHBIN A3BIK

dunocodus

Hcropus

duznyeckas KyJabTypa U CIIOpT

OCHOBBI ’KOHOMHKH U yTIPaBJIEHHs IPOU3BOACTBOM
Maremaruka

OOw1ast 1 HeOpraHUYeCcKask XUMHS

Oprannueckasi XUMust

. dusnka

10. Dxomorus

11. dusznueckast Xumus

12. mxenepHas rpaduka

13. IlpuknagHas MexaHUKa

14. DnexTpoTeXHUKa U TPOMBILUIEHHAS AIEKTPOHUKA
15. be3onacHOCTb KU3HEAEATEIbHOCTH

16. Undopmaruka

17. MatepuainoBe/ieHHE U 3aIIUTa OT KOPPO3UH

18. CrangapTu3zanus u cepTuduranms

CoNoOARWNE
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19. KoMImo3uimoHHbIe MaTEpHaTBI

20. ®u3HUKO-XUMUS HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB

21. Teopus BeposATHOCTEH U MaTeMaTHYECKasi CTATUCTHKA B HAHOMaTepHajax

22. IlpaBoBeieHHE

23. JlTabopaTopHbIle pabOThI 110 OPTAaHUIECKON XUMHUH

24. HaueprarenbHas TeOMETpUS

25. CounanbHble acleKThl HAHOTEXHOJIOTUI

26. JlomonHuTENBHBIE TIaBBI (PU3UKU

27. AHanuTn4eckas XUMuUs U (PU3MKO-XMMUYECKHE METO/IbI aHAJIN3a B XMMUYECKOH
TEXHOJIOTUM HAaHOMAaTEPUAIIOB

28. du3KKa KOHAEHCUPOBAHHOTO COCTOSIHUSA

29. JTabopaTtopHbie pabOThI 10 (PU3NUECKON XUMUN HAHOMATEPHATIOB

30. Oprannyeckass XMMHs B TEXHOJIOI'MU HAHOMATEPHAJIOB

31. Komtonnasi XuMusi B XAMHUYECKON TEXHOJIOTMHM HAHOMATEPHAaJIOB

32. Ilpoueccsl U anmnaparsl XMMUYECKOH TEXHOIOIUU

33. 'a3oda3zHble Mpolecch NOITy4YeHUsT HAHOMATEPHUAIOB

34. )XunkodaszHple METO/IbI CHHTE3a HAHOMATEPHAJIOB

35. Mertoabl 1 PpUOOPHI ISt N3YYEHHUS] HAHOYACTULl 1 HAHOMAaTEPUAIIOB

36. buonoruueckre HaHOCTPYKTYPhI

37. DneKTUBHBIE KypPCHI TTO (PU3UIECKON KYIIBTYpe

38. Pycckuit S3bIK U KyIbTypa peuu

39. KynbTyponorus

40. BeruncnutenbHasi MaTeMaTHKa B TEXHOJIOIMH HAHOMATEpHUajIoB

41. JluckpeTHast MaTeMaTHKa B HAHOMaTepuaiax

42. dusnueckas XuMHsI HAHOMaTepUaJloB

43. PU3UKO-XUMHUYECKHE METO/IbI aHAJIN3a B XUMUYECKON TEXHOJIIOTHH HAHOMATEPUAIOB

44, O0uas xuMHUYecKasi TEXHOJIOTUS IIPOU3BO/ICTBA HAHOMATEPHAJIOB U HAHOCHCTEM

45. CucreMsl yIipaBieHUs MPOIECCaMU TOJYYCHHsI HAHOMATepUaaioB

46. 30H10Basi MUKPOCKOIIHUS

47. TepMuyeCcKUil aHAJIN3 HAHOMATEPUAJIOB

48. Metoibl na3epHON AU(PaKIUK I U3yUeHHs] HAHOMaTepUaloB

49. YriepoHple HAaHOMAaTEePHAITBI

50. Hanomarepuaisl B papMalieBTHKe

51. ToKCHKOJIOTHS U HAHOTOKCUKOJIOTHSI

52. MarHuTHble HaHOMaTepHaJIbl

53. IlonmumepHbIe HAHOKOMIIO3HTHI

54. TexHMKa Hay4yHOIO IIepeBoJia

55. 'pammaTHKa HHOCTPAHHOTO SI3bIKA

56. YueOHas npakTuka: [IpakTuka 1o rnosy4yeHuro NepBUYHBIX MPOPECCHOHATBHBIX YMEHUM
Y HaBBIKOB

57. IlpousBoacTBeHHas npakThka: [IpakTuka mo noiy4yeHuo NpopeccuoHaIbHbIX YMEHUH U
OTbITa MPOPECCUOHATBHON AESITETLHOCTH (B TOM YHCIIE TEXHOJIOTUYECKAs IPAKTHKA)

58. IlpousBoacTBeHHas npakTuka: HayduHo-uccrnenoBatensckas pabota

59. IlpenaumioMHast IpakTHKA

60. 3amuTa BEITYCKHOM KBATU(UKAIIMOHHON paboThl BKIIIOYAas MOJATOTOBKY K IMPOLEAYpe
3alIUTHI U TIPOLIEYPY 3aIIUTHI

61. IlepeBo; HAyYHO-TEXHUYECKOI JTUTEpaTyphI

62. I'pakiaHCKas 3alUTa B YPE3BIUAHHBIX CHUTYAITUSIX

63. TeopeTnueckre OCHOBBI XMMUHU

64. BBeneHue B MaTeMaTHKY

Bxomsammx B OOIl mo wnampaBiaenwro moarotoBku 28.03.03 Hawnomarepuanbl, mpoduiib
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«XuUMHUYEeCKass TEXHOJIOTHS HAaHOMATEPHAJIOB», BBHIMIOJHEHBI B BHJIC OT/ACIBHBIX JOKYMEHTOB,
SIBJIAIONINXCS HEOTheMIeMOH yacThio qanHou OOIL.

BOoo~NoO~WNE

28.
29.
30.
31.
32.
. 'azohazHble mporecchl MoayyeHuss HaHOMaTepHaloB
34.
35.
36.
37.
38.

33

39

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

8. MeTOI[I/I‘leCKI/Ie MaTepuaJibl 0 JTMCHUIIJIMHAM
MGTOI[I/I‘IGCKI/IG MaTcepuraibl IO AUCHUIIMHAM!

WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

dusnyeckas KyJabTypa ¥ CIIOpT

OCHOBBI 5KOHOMHKH U YTIPABIICHUS IPOU3BOJICTBOM
MaremMaTuka

OOmiast 1 HeOpraHuYecKast XUMHS

Opranuyeckas XuMust

dusuka

DKonorus

duzndeckas XUMHAS

WNuxenepHas rpaduka

[IpukiiagHas MexaHuka

DJIEKTPOTEXHUKA U MIPOMBILIJICHHAS 2JICKTPOHUKA

be3omacHOCTE KHU3HEACITCIIHHOCTU

HNudopmartuka

MarepuanoBeeHue U 3a1UTa OT KOPPO3UHU

CranmapTuzanus v cepTuuKanys

Kommno3urmonnsie Matepuaibi

PU3HKO-XMMHUSI HAHOCTPYKTYPUPOBAHHBIX MAaT€pUaOB

Teopus BeposSTHOCTEHN U MaTeMaTHYECKasi CTATUCTHKA B HAHOMaTepHUaiax
IIpaBoBEICHME

JlabopaTopHbIie pabOThI 110 OPTAaHUYECKON XUMUH
HaueprarenbHas reomerpust

ConualbHbIe aCHEKTh HAHOTEXHOIOTUI

JlomonHUTENbHBIE TTaBbl (PU3UKH

AHanmuTHYeCKast XUMUSI ¥ (PU3UKO-XUMUUYECKHE METO/IbI aHAJIN3a B XUMHUYECKOM
TEXHOJIOTMM HAHOMAaTepUajoB

®dusnka KOHJESHCUPOBAHHOTO COCTOSHUS

JIaboparopHblie pabOThI 10 PU3NIECKON XMMHH HAHOMATEPUATIOB
Oprannueckas XMUMHSI B TEXHOJIOTUHA HAHOMATEPHAJIOB
KonnounHas xuMus B XUMUYECKOW TEXHOJIOTMH HAHOMAaTEpUaJOB
[Ipoueccnl 1 anmapaTbl XUMUYECKOU TEXHOJIOTHHU

XKunkodazHbie METO/IbI CHHTE3a HAHOMATEPHAJIOB

Mertoabl 1 mpUOOPHI A U3YUEHUSI HAHOYACTHI] U HAHOMATEPHUaJIoB
buonornueckre HaHOCTPYKTYpbI

DJeKTUBHBIE KYPCHI IO (PU3UYECKON KYIbTYpe

Pyccknii s13b1k 1 KynbTypa peun

. KynpTyponorus
40.
41.
42.
43.
44,

BreranciaurenbHas MaTeMaTHKa B TEXHOJIOTHH HaHOMATCpHUAJIOB

I[I/ICKpCTHaH MaTCMaTUKa B HAaHOMAaTCpuajaax

dusndeckas XUMHS HaHOMATCPUaJIoB

DU3NKO-XUMHUYECKHE METO/JbI aHaJIn34a B XUMHYECKON TEXHOJIOTHH HaHOMAaTCpHUuaJIOB
O6H12l$[ XUMHYCCKas TCXHOJIOIrus NpOU3BOACTBA HAHOMATCPHAJIIOB U HAHOCUCTEM
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45. CucteMsl ynpaBieHuUs IpolLieccaMy MOJyYeHHUss HAHOMaTepHalloB

46. 30H10Bast MUKPOCKOIIHS

47. TepmuuecKkuil aHan3 HaHOMaTEPUAIOB

48. Metobl na3epHON AU(PaKIUH U1 U3y4eHHs] HAHOMaTepUAIOB

49. YriepoaHabie HAHOMAaTePUAITbI

50. Hanomarepuainsl B papmarneBTuke

51. ToxcukoI0rusi 1 HAHOTOKCUKOJIOT U

52. MarautHble HAHOMATEPHAJIbI

53. TlomumMepHbIE HAHOKOMITO3HUTHI

54. TexHHKa Hay4yHOTo [1epeEBO/Ia

55. I'paMMaTHKa MHOCTPAHHOTO SI3bIKA

56. YueOnas npaktuka: [IpakTika 1mo mosy4eHur0 NEepPBUYHBIX NPOPECCUOHATBHBIX YMEHHIA
Y HAaBBIKOB

57. IlpousBoacTBenHas npakTtuka: [IpakTuka mo nosydeHuro npoQecCuoHaIbHbIX YMEHUH U
OIbITAa NPOPECCUOHATIBHOMN 1E€ATEILHOCTH (B TOM YHCIIE TEXHOJOTNYECKas PAKTUKA)

58. IIpousBoacTBeHHas npakThka: HaydHo-uccinenoBaTensckas pabora

59. TlpenaumioMHas MpakTHKa

60. 3amuTa BRITYCKHOM KBATH(DHUKAITMOHHOW paObOTHI BKITFOYAS ITOATOTOBKY K IIPOIIEAYPE
3alUThI U IPOLEYPY 3alLUThI

61. IlepeBoa HAYyYHO-TEXHUYECKOM TUTEPATYPHI

62. I'paxkiaHcKas 3alinTa B Ype3BbIYaHBIX CUTYaALUSIX

63. TeopeTnueckrne OCHOBBI XUMUU

64. BBenenue B MaTeMaTuKy

Bxomammx B OOIl mo wnampasieHuto mnoarotoBku 28.03.03 Hanomarepmanbl, npoduib

«XuUMUYeCKass TEXHOJIOTHSI HAaHOMATEPHAJIOB)», BBHINIOJHEHBI B BHJIE OT/ACIBHBIX JOKYMEHTOB,
SIBJIIAIONINXCS HEOTheMIeMOH yacTbio manHou OOIL.
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s PABOYUIA YYEBHbIN M1AH Vaacadl

no nporpamMme Gakanaspuata

( 28.03.03 ] b S

AR
Lo e

Kagpedpa: HOM. M W
Qaxynemem. WUMC3H

Keanuguxayus: Gaxanaep roé 3 (o yuebHomMy nnany) 2018
Mpozpamma nodzomoexu: akademudeckul Gakanaepuam YuebHeio 200 2018-2019
®opma obyvenun: Ounas ObpazoeamesibHbi cmandapm  Ne 938 o1 07.08.2014
Cpok obyverus: 42
+ OcrHogHOl Bude desmensuocmu COTJIACOBAHO
v v HAYHO-UCLIBROBATENSCKAR M PACUETHO-BHANHTUNECKIR
v [ | NPOU3BOACTBEHHAN M NPOEKTHO-TEXHONCI UIECKSR Mpopekrop no YP
HauanbHux YY
fexan
3a8. kadeapon
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Repe 2 Ryp: 3
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Feps %
JanpEnnennen rape -
0w 7 ) 5 an
Founr Four
e [Mroro| Pen | Na5 [ Mp (a3 pane | = Mroro | flen [ fla6 | Mp (a3 pone | FA Hanne woranne FON Iy HH
Onr-1; NE-2; NE-3; NF-5S
s 180 16 n 1% e 28 |Ha 9NATRIAN0D 4 48 10TRH V0744
Onk-3; NE-2; NK-7
& 216 43 12 16 102 18 28 |Ha 9N3TRIAN0T 4 48 10TRH V0744
28 |HE 0NATRIAN0D 4 4 10TRH V0744 onr-L; k-2
OF-5; OF-7; OF-L7; OF- 18
20 |da34eciono 20CT4TA 40
OK-3; OK-10; NH-1
19 |Pyecsoo adasa OF-2; OF-10; k-1
=t [Coganoaa OF-2; OF-L0; NE-L
anK-1; NH-3
aonr-1; Ne-4
55 [N #hooNaTAS4 4 50N 1w DT@D 9070 120R4T
3 |Bukued varevarasa QUEL; AE-A
QnH-1; ONK-3; NH-7
I [DA24KC503 N AN A4 onk-L; onK-2; nE-7
OnK-1; OnK-3; k-7
5 |AQAATARCIOANANAA
7 | 2s2| 32 | 16 | 32 |13 | 36 DOEL: NS T,
OnF-L; Ne-3; NK-7
T 252 32 16 32 136 36 10 |OS @A A AN AR S0 TRH V10744
Onr-1; NE-3; NK-7
T 252 32 16 32 136 36 10 |OS @A A AN AR S0 TRH SN0 44
z 108 16 a8 aa NH-3; NH-4; NH-7
3 08 | 16 48 | 44 28 |Ha 0NATEIAIN0T 4 43 40TRH 0744 Ll g B o4
3 bL 3 I 1 43 44 28 [Ha 0NATRIAIN0D 4 43 4OTRH HVI0"44 N3 NE-3; NE-7
T 108 a2 16 (1] NH-5; NH-G; NH-7
nE-s; NE5; NE-T
x 108 I2 16 60 28 [HE 0NATEIAM0D 4 43 107U 40" 44
3 s | 32 16 | 6o 28 |Ha 0NATRIAIN0T 4 43 40TRH V"4 DS AES; AT
NH-2; NH-5
28 |Ha 0NATRIAN0D 4 4 10TRH V0744 2 nKs
28 |Ha 90NATRIAN0D 4 43 10TRH 0" 44 w2 1S
NH-3; NH-5
28 |Ha 0NATEIAIN0D 4 43 40TRH HN0"44 nK-3; NE-S
23 |Ha 0NATRIAIN0S 4 48 JOTRN V0744 R4 RS
QH-3; ONH-~3; QNK-5; NH-1
R LR £ RN - N OF-2; ONK-4; ONK-5; NK-L
I [ = ETRPRTE BN OK:3; ORK-3; ONKS; Nk-L
19 e | a8 A 222 | J42 s 9 24 | iz &4 2 2%
2 sig | 260 | 222 | 120 | M X 2 4 | iz &4 i2 1%
OF-3; OF-3; OF-5; OK-5; OF-3; OF-L0; OF-LL; OF-12; OF-12; OF-1&; OK-1%;
OF-20; ONK-L; ONK-2; ONK-5
OF-2; OF-2; OF-4; OF-5; OF-5; OF-7; OF-8; OF-%; OF-10; OK-1L; OF-12; OF-12;
OF-18; OF-19; OF-20; ONK-1; ONK-2; ONK-5; NF-L; NK-2; NF-3; NF-4; NK-S;
nes; Ne-7
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Frps 2 Ryps 3
Omn. 3 Omn. % O=n. S Omu. &
Four Four Four Fonr
e [Mroro| Pen | Na5 [ Mp (a3 pame | 2= Mroro| Men | Ma6 | Mp (a3 pame | 2= Mroro [ Nen | Fla5 Np cp pane | = ¥roro| Men [ a5 Np cp ok
2 2 J& J¢ J 208 &4 4“4
2 32 JE J¢ J 208 4 44
b 7 I 40 P k23 n 40
2 32 2 40 2 32 2 40
2 32 2 0 2 32 2 40
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free SanpEnnennan rate,
Q= 7 O=n. 8 Le AR
Founr Four
e [Mroro| Pen | Na5 [ Mp (a3 pame | 2= Mroro | flen [ fla6 | Mp (a3 pone | FA Hanne woranne FON Iy HH
OF-3; OF-4; OF-5; OK-6; OF-7; OK-8; 0F-%; OF-10; OF-L1; OF-12; OF-13;
4 | 144 ¢ | 20 OF-14; OF-1S; OK-1&; OF-L7; OF-LE; OF-1%; OF-20; ONK-1; ONK-2; ONK-3;
Oonr-4; ONK-5; NE-1; NE-2; NE-2; NE-4; N5 N6 NE-7
OF-1; OK-2; OF-3; OK-4; OK-5; OK-6,0FK-7; OK-B; OF-%; OF-10; OF-LL; OF-12;
12 4712 472 OF-13; OF-14; OF-LS; OF-15; OF-L7; OF-18; OF-1%; OF-20; ONK-L; ONK-2;
OnNE-2; ONK-9; ONK-5; NK-1; NK-2; NF-3; NE-4; NE-5; NF-5; OF-T
4 244 &4 & 2 442 442
4 144 &4 &0 2 442 442
QF-1; OF-2; OF-2; OF-4; OF-5; OF-6; OF-7; OF-8; OF-3; OK-10; OF-LL; OF-12;
OF-123; OF-14; OF-15; OF-15; OF-L7; OF-18; OF-19; OF-20; ONK-1; ONK-2;
9 24 x4 OonK-2; ONK-4; ONK-5; NK-1; NK-2; NK-2; NE-4; NE-5; NE-5; NE-T
39 24 324
== =
9 24 24
I L FRPRP ENITes OK-3; ONK-3; ONK-S; NK-L
OK-8; OK-20; K6
43 [Texn 00hed 03 Ba001aC 400T4
4 [OBued 4 20378 4ARCIOANAN A4 onr-L;ne-2
¥ |8k ued vaTRNATAG 4 ong-L; k-4
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HHagke I ConepaH e [ Tun
oK1 KNOCOBHOCTE MCqu:GOBaTb OCHOEB (PUNOCOECKUX 3HaHHﬁ, aAHaMM3IUPOEaTE MMaBHbE 3Tanbl U ZaKOHOMEPHOCTH UCTOPKHUECKOrO paseuTUs 4nst OCO3HaHWA COUUnan BHOM oK
SHAUUMMOC T CBOEW JesITenbHOCTH
61.6.02 kKbunoccoda
61.6.43 McTopua
62.B.04(Ma) Mp2adMnNCMHaA NPaKTHKE
63.6.01 33WHTA BINYCKHOH KBANUDH KAUMCHHOH paGoThl, BKNIOYAA NCArOTOBKY K N POUSAYPE ZAWNHTEl W NPOUEAYPY 3AWNTEI
IO K-2 KNOCOBHOCTE MENONBI0BATE OCHOBB SKOHOMUUECKWX 3HaHUIA NPU OLEHKe IQPEKTUBHOCTH PesyrETaToOR AeSTeNEHOCTH B PaziMuHbX cdepax | QK
61.6.45 FJCHOB I SKOHOMHKH M YNP3BNEHHA NPOHIBOACTECM
62.B.42(M}) NpoWZBCACTBEHHAA NPAKTHKA: MPEKTHKA NC NONYYEH WD NPODECCHOHANBHBIX YMEHWA W ONLITA NPOhECCHOHANLHOW ASATENLHOCTH (B TOM YUCNE TEXHONOrHYECKAA NPaKTHKAE)
62.B.04(Ma) MpeaaMnNCMHaA NPaKTHKE
63.6.01 3aLHTa BRINYCKHOH KBANWDH KAUWCHHCH pa&oThl, BKNIOYAA NOArCTCEKY K N POUSAYPE S3WNHTE H NPOUEAYPY S3WHTEI
k-3 knocob Hocirb K KOMMyHMKALWKM B YCTHON M NWCEMEHHOM OPMaX Ha PYCCKOM U MHOCTPAHHOM SEbIKaxX ANs PelieHWs 3a8au MEXIWUHOCTHOMO W MEXKYNETYPHOTO oK
BE3aUMOgENCTENS
E51.6.01 MHCCTPEHHBIR A3bIK
£1.6.4B.41.41 PyCCKH I A3BIK W KYNBTYPE PEYl
61.6.46.41.02 KyneTyponorua
61.B.46.08.01 [TeXHHKa HayYyHOre NnepeBcaa
61.B.46.08.02 CPaMMATHKA WHOCTPAHHOIS A3bIKa
E62.B.01(Y) [YueGHan NpakTHKa: MPaKTHKE NC NCNYYEHHIO NEPBHYHLIX NPCKHECCHOHANEHBIX YMEHWH W HABLIKCE
E2.B.82(M) MpPoWBCACTBEHHAA NPEKTHKA: MPEKTHKA NC NONYYEH WD NPCDECCHOHANELHEIX YMEHWH W ONLITA NPCKhECCHOHANLHOH ABATENLHCITH (B TOM YHCNE TEXHONCrHYECKAA NPaKTHKAE)
62.B.43(M}) MpCH3BCACTBEHHAA NPAKTHKE: HayyHo-HoCneaceaTensckan padora
652.6.04(Ma} MpeaaunnoMHaA NPAKTHKE
63.6.01 33WHTa BLINYCKHCH KBANHGDH KAUMCHHOH paGoThl, BKNIOYAA NCArCTOBKY K N PoUSAYPE ZAWNHTEl W NPCUEAYPY S3WNTEI
KpTA.B.01 MepeBoa HAYUHC-TEXHWYETKOH NHTEPaTY pbi
|0 K4 knocobHOCTE paboTaTe B KOMaHge, TONEPaHTHO BOCNPUHUMAs COLMANbHbIE, ATHUUECKUE, KOHMECCUOHANEHBIE M KYETYPHLIE pazniuusl | QK
E51.6.08 KJpPraH HYeckan XMMHA
62.B.01(Y) [YueGHan NpakTHKa: MPaKTHKE NC NONYYEHWIO NEPBHYHLIX NPCDECCHOHANLHBIX YMEHWH W HABLIKCE
62.B.42(M}) NpoWzBCACTBEHHAA NPAKTHKA: MPaKTHKA NC NCNYYEH WD NPODECCHOHANLHBIX YMEHWH W ONLITA NPOhECCHOHANLHOW ABATENLHOCTH (B TOM YMCNE TEXHONOrHYECKAA NPaKTHKAE)
62.B.43(M) MpCHIBCACTEEHHAA NPAKTHKA: HayuHo-HocneaceaTensckan patora
52.6.04(Ma} MpeaaMnNOMHaA NPEKTHKE
63.6.01 3aWKTa BRINYCKHOW KBANWDH KAUWCHHCH pagoThl, BKNIOYAA NOArCTOBKY K N POUSAYPE S3WKHTE H NPOUEAYPY S3WHTLI
|0 K-5 kNOCOBHOCTE K CaMOOpraHuzauUni U camoobpazoeaHuio OK
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| HHagke ConepaH e Tun
61.6.04 KDUZMUYECKaA KYNLTYPa W CNCPT
61.6.08 tJpran Myeckan XHMHa
61.6. 20 KDHIHKC-XHMHA HAH CCTPYKTYPHPCBAHHBIX MATEPHANCE
61.B.17 BNekTHBHLIE AHCUMNNWHBI NC DHIHYETKOH KYNbTYPE W CNOPTY
62.B.41(Y} [YueGHan NpakTHka: MPaKTHKE NC NONYYEHKIO NEPBHYHLIX NPOhDECCHOHANLHBIX YMEHWH W HABLIKOB
62.B.42(M}) NpoWzBCACTBEHHAA NPaKTHKA: MPEKTHKA NC NCNYYEH WO NPODECCHOHANBHBIX YMEHWA W ONLITA NPOhECCHOHANLHON ASATENLHOCTH (B TOM YUCNE TEXHONOrHYECKAA NPaKTHKAE)
62.6.43(M) MpoH3BCACTBEHHAA NPAKTHKAE: HayyHC-HCCNeACBaTensCkan padota
E2.B.04(Ma ) MNpeaaunncMHaA NPakTHKA
E63.6.41 33WHTa BLINYCKHOH KBANHGDH KAUHCHHOH PaGoThl, BKNIOYAA NCATCTOBKY K N PoUSAYPE ZAWKHTEl W NPoUEAYPY SAWNTEI
K-6 KNOCObHOCTE UCNONE0EATE OO IENPABOELIE 3HAHWA B paznUUHbLI cdepax AeaTenbHOCTH | QK
61.6.02 MpascaeaeHue
62.B.01(Y) [YueGHan NpakTHKa: MPaKTHKE NC NONYYEHHIO NEPBHYHLIX NPCKhECCHOHANBLHBIX YMEHWH W HABLIKCE
62.B.42(M}) MpoW=BCACTBEHHAA NPAKTHKA: MPaKTHKA NC NONYYEH WID NPCKDECCHOHANLHBIX YMEHWA W ONLITA NPCKhECCHOHANLHOW ABATENLHOLITH (B TOM YMCNE TEXHONOrHYECKAA NPaKTHKAE)
62.B.43(M}) MpCHIBCACTEEHHAA NPAKTHKE: HayuHo-HConeaceaTensckan padorta
62.B.04(Ma) Mp2aaunNCMHaA NPaKTHKE
63.6.01 33WHTa BEINYCKHOH KBANWDH KAUMCHHOH paGoThl, BKNIOYAA NCArOTOBKY K N POUSAYPE ZAWNHTEl W NPCUEAYPY ZAWNTEI
K-7 KNOcObHOCTE NOAAEPKUEATE AOMKHBIA YPOBEHE BUIMUECKOH NOATOTOBNEHHICTH AN 06eCneUeHs NONHOUEHHON COLManbHON U NPadeccMOHANBHOW AesTenbHICTH I QK
61.6.04 KDUZMYECKaA KyNbTYPa W CNCPT
61.6.17 DNEeKTHEHLIE AMCUMNNKHBI NC DHZHYECKOH KYNLTYPE W CNCPTY
62.B.02(M) NPCHIBCACTEEHHAA NPAKTHKA: MPAKTHKE NC NONYYEH WD NPCPECCHOHANEHBIX YMEHHA W ONbITA NPCPECCHOHANBHOH ASATENBHCCTH (B TOM YHCNE TEXHONOrHYECKAA NPAKTHKE)
E62.B6.43(M) MpoH3BCACTBEHHAA NPAKTHKA: HayyHC-HCCNeACBaTENLCKAA padoTa
62.6.04(Ma} MpeaaMnNoMHaA NPAKTHKE
63.6.41 3aWMTa BEINYCKHOW KBANWDH KAUMOHHOH paBoThl, BKNIOYAA NOArOTOBKY K N POUSAYPE Z3WNHTEl H NPOUEAYPY 33WHTEI
K-8 KNOCOBHOCTE MENONB30BATE NPUEMbI NEPBOI NOMAWM, METOAB ZalMTH B YCIOBUX UpessbiuaiHbIX CUTYaLMi | 0K
E61.6.15 B230NaCHOCTh MHIHEASATENLHOCTH
62.6.42(M) NpPCoHBCACTBEHHAA NPEKTHKA: MPEKTHKA NC NONYYEH HID NPCDECCHOHANELHEIX YMEHWH W ONLITA NPCKhECCHOHANLHOH ABATENLHCITH (B TOM YHCNE TEXHONCrHYECKAA NPaKTHKE)
E62.B.43(M) MMpOH3BCACTBEHHAA NPAKTHKA: HayyHC-HCCNeaAcBaTensCkan padota
62.B.04(Ma} MpeaaunnoMHaA NPaKTHKE
63.6.41 3a1MTa BLINYCKHOW KBANWGDH KAUWOHHOH paBoThl, BKNKOYAA NOArOTOBKY K N POUSAYPE ZAWNTE H NPOUEAYPY 33WHThI
KDTA.B.02 MPaXAaHCKAA Z3IWUHTA B YPESBLIYANHHBIN CHTYALHAX
K-9 KNOCOBHOCTE K KYNETYPHOMY MBILNEHHIO, K OB06IEHUIO, aHanuzy, BOCNPUSTUIO MHEOPMAaLIMK, NOCTAHOBKE LenW U BLIBODY NYTeH €8 A0CTHREHWs | QK
61.6.42 KD unocodua
61.6.06 MaTeMaTH ka
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| HHagke ConepaH e Tun

61.6.08 fJpraf Hyeckan XHMHA
61.6.09 KDHzHKA
61.6. 20 KDHIHKC-XHMHA HAH CCTPYKTYPHPCBAHHBIX MATEPHANCE
61.B.04 HauepTaTentHaa recMeTpHa
61.B.06 oncnHUTENBHBIE rNABLI PHIHKH
62.B.01(Y) [YueGHan npakTHka: MPakTHKE NC NONYYEHKIO NEPBHYHLIX NPOhHECCHOHANBHBIX YMEHWH W HABLIKOB
62.B6.82(M) MpCHBCACTEEHHAA NPAKTHKA: MPEKTHKA NC NONYYEH WID NPCDECCHOHANELHEIX YMEHWH W ONBITA NPCKhECCHOHANLHOH ABATENLHCITH (B TOM YHCNE TEXHONCrHUECKAA NPaKTHKE)
E62.B6.43(M) MpoH3BCACTBEHHAA NPAKTHKA: HayyHC-HCCNeAcBaTeNLCkaA padoTa
62.6.04(Ma} MpeaaunnoMHaA NPAKTHKE
63.6.41 BaWMTa BEINYCKHOW KBANWDH KAUWOHHOH paBoThl, BKNKOYAA NCAFOTOBKY K N POUSAYPE Z3WNHTEl H NPOUEAYPY 33WHTLI

IO K-10 KNOCOBHOCTE NOTMUECKW BEPHO, apryMEHTUPOBAHO W SKCHO CTPOUTE YCTHYIO M MUCBMEHHYIO pedb | oK
61.6.46.041.01 PyCCKMH ASLIK W KYNBTYPa PEYM
61.B.06.01.02 KynbTyponorua
62.B.41(Y) [YueGHan npakTHka: MPaKTHKE NC NONYYEHKIO NEPBHYHLIX NPOhHECCHOHANBHBIX YMEHWH W HABLIKOE
62.B.42(M}) MpoWIBOACTEEHHAA NPAKTHKE: MNPEKTHKE NC NONYYEH WD NPCDECCHOHANBHLIX YMEHWH W ONLITA NPODECCHOHANEHOH ASATENLHOCTH (B TOM YUWCNE TEXHONCrWUYECKAA NPaKTHKE)
E2.B.03(M) MPCH3BCACTEEHHAA NPAKTHKA: HAayYHO-HCCNeACRATENLCKAA patoTa
E2.B.04(Ma} Mp2aaMNNCMHAA NPaKTHKAE
63.6.41 33WHTA BLINYCKHOH KBANUGDH KAUHCHHOH PaGoThl, BKNIOYAA NCATCTOBKY K N POUSAYPE ZAWMTEl W NPCUSAYPY Z3WKTEI

IO K-11 KNOcOBHOCTE HAXOAWTE OPraHW3aLHOHHO-YNPABNEHUECKUE PELICHUS B HECTAHAAPTHLIX CHTYALMSIX W FOTOBHOCTE HECTH 33 HUX OTBETCTERHHOCTE I oK
61.6.05 KJCHOBBI SKOHOMMKH W YNPEBNEHWA NPOH3BCACTBOM
E2.B.01(Y) [YueGHan npakTHka: MPaKTHKE NC NONYYEHWIO NEPBHYHLIX NPCKDECCHOHANLHBIX YMEHWH W HABLIKCE
62.B.42(M}) NpoW=BCACTBEHHAA NPAKTHKA: MPEKTHKA NC NONYYEH WD NPODECCHOHANLHBIX YMEHWH W ONLITA NPOhECCHOHANLHOW ABATENLHOCTH (B TOM YMCNE TEXHONOrHYECKAA NPaKTHKAE)
62.B.43(M) MpCHIBCACTEEHHAA NPAKTHKA: HayuHo-HocneaceaTennckan padora
62.6.04(Ma} MpeaaunnoMHaA NPAKTHKE
53.6.41 BaWKMTa BEINYCKHOW KBANWDH KAUWOHHOH paBoThl, BKNKOYAA NCArOTOBKY K N POUSAYPE Z3WNHTEl H NPOUEAYPY 33WHThI

IO K-12 KNOCOBHOCTE KPUTUUECKHM OLUEHUEBATh CBOM AOCTOMHCTEA U HeAOCTATKM, HaMeuaThk MyTH W BbiBMpaTh CPeACTEa PasBUTUS AOCTOMHCTE U YCTPAHEHUA HeAOCTaTKOE oK
E61.6.02 kKbunocoda
62.B.41(Y) [YueGHan npakTHKa: MPaKTHKE NC NONYYEHUIO NEPBHYHBIX NPXKPECCHOHANBHLIX YMEHWH H HABLIKCE
62.B.42(M}) NpoWzBCACTBEHHAA NPAKTHKA: MPaKTHKA NC NONYYEH WD NPODECCHOHANLHBIX YMEHWA W ONLITA NPOhECCHOHANLHOW ABATENLHOCTH (B TOM YUCNE TEXHONOrHYECKAA NPaKTHKE)
62.B.43(M) MpCHIBCACTEEHHAA NPAKTHKAE: HayuHo-HCCneaceaTennckas padora
E2.6.04(Ma) Mp2aaMNNCMHAA NPaKTHKAE
63.6.01 33WHTa BLINYCKHCH KBANHGDH KAUMCHHOH paGoThl, BKNIOYAA NCATCTOBKY K N POUSAYPE ZAWNHTEl W NPCUEAYPY S3WNTEI

IO K-13 KNOCOBHOCTE CO3HABATE COLMANbHYIO 3HAUMMOCTE CBoel ByayWel NPodeccu, BNageHue BLKKOKON MOTHBALMEN K BHNOMHEHHIO NPadeccOHanEHON AesSTensHOCTH | QK
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61.6.05 F-CUHANbHBIE ACNEKTEI HAHOTEXHONOIHI
62.B.01(Y) [YueGHaa npakTHka: MPaKTHKE NC NCNYYEHHIO NEPBHYHLIX NPCKHECCHOHANEHBIX YMEHWH W HABLIKCE
E2.B.82(M) MPoWBCACTBEHHAA NPEKTHKA: MPEKTHKA NC NONYYEH HID NPCKDECCHOHANELHEIX YMEHWH W ONBITA NPChECCHOHANLHOH ABATENLHCITH (B TOM YHCNE TEXHONCrHYECKAA NPaKTHKAE)
62.B.43(M}) MpCcH3BCACTEEHHEA NPAKTHKE: HayyHo-HCCcneaceaTensckan padorta
62.6.04(Ma} MpeaaunnoMHaA NPAKTHKE
63.6.01 33WHTa BLINYCKHOW KBANWGDH KAUMCHHOH paGoThl, BKNIOYAA NCArCTOBKY K N POUEAYPE ZAWMTEl W NPOUEAYPY 33WKTEI
K-14 kNocobHOCTE NOHUMATL CYLWHOCTE U 3HAUEHUE MHEXIPMaLIUK B pa33umt4 COBPEMEHHOTO MHEOPMALMOHHOTO OBILECTES, co3HaB§TbgnaCHocm M YTPO3bl, BOSHUKaIOWME |
B 3TOM Npouecce, cobniogaTe OCHOBHLIE TPEBOBAHUS MHEOPMALMOHHON 6€30NaCHOCTU, B TOM UMCNE 3alWThl rOCYAapCTEeHHOM TaltHb
EB1.B.16 MHpopMaTHKa
62.B.43(M}) MpCHIBCACTEEHHAA NPAKTHKA: HayuHo-HCcneaceaTensckas padora
62.B.04(Ma) MpeaaMnNCMHaA NPaKTHKE
63.6.01 3aLHTa BRINYCKHOH KBANWDH KAUWCHHCH pa&oThl, BKNIOYAA NOArCTCEKY K N POUSAYPE S3WNHTE H NPOUEAYPY S3WHTEI
K-15 KNOcOBHOCTE NPUMEHSITE OsmBHHE METOAL, CNOCOBB U CPEACTEA NOMUEHHS, XpaHeH!sl, nepepatoTKu HHROPMaUK, HaBbIKK paboThl ¢ KOMNBLIOTEPOM KaK CPefKTEOM oK
hTpaeneHust MHGopMaumuen
61.E.16 MudopMaTHka
62.6.03(M) MPCHIBCACTBEHHAA NPAKTHKA: HAayYHO-HCCNeACRaTENLCKAA patoTa
62.B.04(Ma} MpeaaMnnoMHaA NPaKTHKE
63.6.41 33WHTa BLINYCKHOH KBANHGDH KAUHCHHOH PaGoThl, BKNIOYAA NCATCTOBKY K N PoUSAYPE ZAWMKMTEl W NPoUEAYPY S3WKTEI
K-16 kNocobHOCTE pabaTaTs ¢ MHGOPMaUMelt B rotanbHbiX KOMNBIOTEPHbLIX CETIX QK
E£1.6.16 uopMaTika
E2.B.43(M) MMpoH3BCACTBEHHAA NPAKTHKE: HayyHC-HCCNeaceaTensCkan patota
62.6.04(Ma} MpeaaunnoMHaA NPaKTHKE
63.6.41 3a1MTa BRINYCKHOW KBANWDH KAUWOHHOH paBoThl, BKNIOYEA NCArOTOBKY K N POUSAYPE Z3WNHTEl H NPOUEAYPY 33 HThI
K-17 KNOCOBHOCTE NPUMEHSTE CPEACTEA CAMOCTOATENEHOMO, METOAUUECKU NPABMNEHOTO UCMONB30BAHWA METOAOE (PUIMUECKOrO BOCNMTaHUS W YKPENNEHWs 300POBLS | 0K
61.6.04 KDHIHYECKAA KyNbTYPa W CNOPT
61.6.17 DNEeKTHEHLIE AMCUHNNHHEI NG DHIHUECKOH KYNLTYPE W CNCPTY
E62.B.43(M) MMpoW3BCACTBEHHAA NPAKTHKAE: HayYHC-HCCNeACBaTENLCKAA padoTa
62.6.04(Ma} MpeaaunnoMHaA NPaKTHKE
63.6.41 3aWHTa BEINYCKHOW KBANWDH KAUMOHHOH paBoThl, BKNIOYAA NOArCTOBKY K N POUSAYPE Z3WNHTE H NPOUEAYPY 33WHThI
K-18 FOTOBHOCTE K AOCTUREHWIO JOMKHOTO YPOBHS (PMIMUECKON NOATOTOBNEHHOCTH AN 0BecneUeHnst NONHALEHHOM coUMantHOM M NpodeccMOHansHON AeaTensHOCTH | QK
61.6.04 KDUIHYECKAA KyNbTyPa W CNOPT
61.B.17 BNeKTHBHLIE AHCUHNNWHBI NG DHIMYECTKOH KYNbTYPE W CNOPTY
62.B.01(Y) [YueGHan npakTHka: MPakTHKE NC NONYYEHWI0 NEPBHYHLIX NPChECCHOHANBHBIX YMEHWH W HABLIKOB
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62.B.42(M}) MNpoWzBCACTBEHHAA NPaKTHKA: MPaKTHKA NC NONYYEH WD NPODECCHOHANLHBIX YMEHWA W ONLITA NPohECCHOHANLHON ASATENLHOCTH (B TOM YUCNE TEXHONOrHYECKAA NPaKTHKE)
E62.6.43(M) MpoW3BCACTBEHHAA NPAKTHKAE: HayYHC-HCCNeACBaTENLCKAA padoTa
E2.B.04(Ma ) Mp2aaMnnoMHaA NPaKTHKE
63.6.01 33WHTa BLINYCKHOH KBANUGDH KAUHCHHOH PaGoThl, BKNIOYAA NCATCTOBKY K N PoUSAYPE ZAWMTEl W NPCUSAYPY S3WKTEI
ok-19 [OTOBHOCTE OCO3HABATE LUEHHOCTE POCCHIICKON KYNBTYPb, €8 MECTO BO BCEMUPHON KYNETYPE, YBRKUTENEHO W BEPEXHO OTHOCUTECH K CTOPUUECKOMY Hacneguio 1 oK
KyNETYPHBIM TPagULUMAM
E61.6.03 UcTopua
62.B.01(Y) [YueGHan npakTHKa: MPaKTHKE NC NCNYYEHUIO NEPBHYHBIX NPXKPECCHOHANBHLIX YMEHHH H HABLIKOE
62.B.42(M}) NpPoW=BCACTBEHHAA NPAKTHKA: MPaKTHKA NC NONYYEH HID NPOKDECCHOHANLHBIX YMEHWA W ONLITA NPOhECCHOHANLHOW ABATENLHOCTH (B TOM YMCNE TEXHONOrHYECKAA NPaKTHKE)
62.B.43(M}) MpCHIBCACTEEHHAA NPAKTHKA: HayuHo-HCcneaceaTensckas padora
62.B.04(Ma) MpeaaMnNCMHaA NPaKTHKE
63.6.01 3aLHTa BRINYCKHOH KBANWDH KAUWCHHCH pa&oThl, BKNIOYAA NOArCTCEKY K N POUSAYPE S3WNHTE H NPOUEAYPY S3WHTEI
IO K-20 FOTOBHOCTE K peanuzalyi nNpas v cobniogeHnio 0Bs3aHHOCTEN rpaXgaHWHa, K rpaxgaHCKy BIBeWeHHOMY U OTBETCTBEEHHOMY NOBEAEHWIO QK
61.B.42 MpasceeasHUE
62.B.01(Y) [Yue&Haa NpakTHKa: MPaKTHKE NC NCNYYEHHIO NEPBHYHLIX NPCDECCHOHANBHBIX YMEHWH W HABLIKCE
E62.B.82(M) MpPoWZBCACTBEHHAA NPEKTHKA: MPEKTHKA NC NONYYEH WD NPCDECCHOHANLHBIX YMEHWA W ONBITA NPCKhECCHOHANLHOH ABATENLHCCITH (B TOM YHCNE TEXHONCrHUSCKAA NPEKTHKE)
E62.B.43(M) MpCcH3BCACTEEHHAA NPAKTHKE: HayyHo-HCCneaceaTensckan padora
62.6.04(Ma} MpeaaunnoMHaA NPAKTHKE
63.6.01 33WNHTa BLINYCKHOH KBANWGDH KAUMCHHOH paBoThl, BKNIOYAA NCATCTOBKY K N POUEAYPE ZAWMTEl W NPOUSAYPY Z3WKTEI
KDTA.B.O2 MPaAaHCKAA 23IUHTA B YPESBLIYAHHBIN CHTYALHAX
KNOCOBHOCTE NPUMEHSITE GA30BLIe 3HAHWS MATEMaTHMUECKUX W eCTECTBEHHOHAYUHBIX AUCLUMNWH, AMCLUMNNKMH b WenpodeccMoHaneHoro Uukna e obbeme,
JOMNK-1 HEOEXOAMMOM B NPOGECCHOHANEHON ASITENbHOCTH, OCHOBHBIX 3aKOHOB COOTBETCTEYIOWMX HayK, paspaboTaHHbIX B HWUX NOAXOAE, METOAIE W PEXYNLTaTOR OnK
MaTeMaTHHECKOro aHaniza 1 MogenipoeaHns, TEOPETHUUECKOTO K 3KCNEPUMEHTANEHOMO UCCNeqoBaHKus
51.6.06 MaTeMaTh ka
61.6.47 f051WAA W HECPraHWYeCKan XHMHA
61.6.08 tJprand Myeckas XHMHA
51.6.08 KDHzHKA
51.6. 1% Bronorua
61.6.11 FDHZHUECKEA XHMHA
61.6.12 MHxeHepHasa rpaduka
61.6.13 MPHKNaAH3A MEXaHWKa
E51.E.14 [BneKkTPoTEXHHKE W NPOMBIWNEHHAA 3NEKTPCHHKE
61.6.17 MaTepHanoBEASHHE W 33WHTE OT KOPPOSHH
61.6.18 [CTAHAAPTHZAUMA W CePTHDMKAUKA
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61.6.19 KOMNOZHUMOHHBIE MATEpPHaNk!
61.6.20 KDUIHKC-XHMHA HAH CCTPYKTYPHPCBAHHBIX MATEPHANCE
61.6.01 [TeCcpUA BEPOATHOCTEN W MATEMATHYECKAA CTATHCTHKE B HAHOMATE pHanax
61.B.04 HauepTaTentHaa recMeTpHa
61.B.06 oncnHUTENBHBIE rNABLI PHIHKH
61.6.07 A\ HANHTHYECKAA XHMHA W DHIHKC-XHMHUYECKHE METCALI HANKE B XHMHYECKOH TEXHONCTHH HAHOMATEpPHanca
61.B.08 KDUZHKE KOHASHCHPOBAHHOIS COCTOAHMA
E61.6.09 NaGopaTopHble pa&oThl NG PHIHYECKOH XHMHH HAHOMATEPHaNCB
61.B.1¢ fJprad Hyeckaa XMMHA B TEXHONCIHH HAHOMATEPHan B
61.B.11 KonnouAHEA XHMHA B XM MHYECKOH TEXHONOTHM HAHOMATEPHancE
61.B.12 MpoUSCchl W ANNapaThl XHMHUYECKOH TEXHONOT MK
E£1.B.14 [ nakcazHble METOALI CHHTE3A HAHCMATEpHanca
E51.B.16 EWONCrHYECKHE HAHCCTPYKTY Phi
61.6.46.02.01 EbIYHCNHTENEHAA MATEMATH KA B TEXHONCIHH HAHOMATE pHaNCe
61.B.06.02.02 IHCKPETHAA MATEMATH KA B HAHOMATE PHaNaXx
651.B.46.03.01 KDU=HYECKaa XHMHA HGHCMATEpHance
E£1.6.06.43.42 KDHSHKC-XHMHUECKHE METCARI AHANH3E B XHMHYECKOH TEXHONOTHH HAHOMATE pPHanNCa
£1.6.06.04.01 f0BIUAA XHMHYECKAA TEXHONOTWA NPOH3BOACTEE HAHOMATEPHANCE W HAHOTHCTEM
61.B.06.04.02 fCMCTEMBI YNPABNEH HA NPCUSCCAME NCNYYEH HA HAHOMATEPHANCE
62.B.41(Y) [YueGHan npakTHka: MPakTHKE NG NONYYEHWIO NEPBHYHLIX NPOhECCHOHANBHBIX YMEHWH W HABLIKOB
62.B.42(M}) NpCHBCACTBEHHAA NPAKTHKA: MPEKTHKA NC NONYYEH HID NPCDECCHOHANELHEIX YMEHWH W ONBITA NPCKhECCHOHANLHOH ABATENLHCLITH (B TOM YMCNE TEXHONCrHYECKAA NPEKTHKAE)
E2.B.43(M) MpOH3BCACTBEHHAA NPAKTHKA: HayyHC-HCCNeACcBaTeNsCkaa padoTa
52.6.04(Ma} MpeaaMnnoMHaA NPaKTHKE
63.6.01 331KTa BRINYCKHOH KBANWGDH KAUWCHHCH pagoThl, BKNIOYAA NOArCTCEKY K N POUSAYPE S3WKHTE H NPOUEAYPY S3WHTLI
KDTA.B.43 [TeopeTHYECKHE CCHOBbI XHMHH
KDTA.B.04 BaeaeHHE B MATEMATHKY
nK-2 KNOCOBHOCTE MCVH(JﬂhBOBaTb OCHOEHbBIE MONMKEHUS M METOAB COLUMANEHBIX, MNYMAHUTAPHLEX M SKOHOMUUECKUX HAYK NPU PELleHUH NPOdecCHOHanbHbiX 3agal ¢ YUETOM OnK
WX NOCNEACTEMH AN O6WEeCTEA, SKOHOMUKKM M 3KONOTUK
61.6.05 KICHOBBI SKOHOMMKH W YNPEBNEHHA NPOHIBCACTEOM
61.6.10 Bronorua
61.B.05 F-CUHANEHBIE CNEKTEI HAHCTEXHONOMHI
E62.B.31(Y) [YueGHaa NpakTHKa: MPaKTHKE NC NCNYYEHHIO NEPBHYHLIX NPCKDECCHOHANLHBIX YMEHWH W HABLIKCE
62.6.42(M) MpCW=BCACTBEHHAA NPEKTHKA: MPEKTHKA NC NONYYEH HID NPCDECCHOHANELHEIX YMEHWA W ONLITA NPCKhECCHOHANLHOH ABATENLHCITH (B TOM YMCNE TEXHONCrHYECKAA NPaKTHKE)
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62.B.43(M}) MpCHIBCACTEEHHAA NPAKTHKE: HayuHo-HocneaceaTennckas padora

62.6.04(Ma} MpeaaMnnoMHaA NPaKTHKE

63.6.01 3aLMTa BRINYCKHOH KBANWDH KAUWCHHCH padoThl, BKNIOYAA NOArSTCBKY K NPOUSAYPE S3WNHTE H NPoUEAYPY S3WHTEI
KNOCOBHOCTE NPUMEHATE OCHOBBE METOAOE WCCNEAOEAHKS, aHanu3a, AMarHOCTHKY U MOAENMPOEAHWS CEOICTE HAHOMATEPUANOE U HAHOCHCTEM HEOPraHUUEeCKoH 1

MK-3 OPraHUUECKOl NPUPOALL, B TEEPAOM, XUAKOM, renecbpasHoM, aspo20ibHOM COCTOAHMU, BKOUas HAHONNEHKU W HAHOCTPYKTYPHPOEAHHbIE NOKPLITUS, BHYTPpeHHWe | ONK
EHEWHKWE rpaHuLB pazgena (has, a Takke EUIMUECKHX M XMMUUECKUX NPOLECCOB B HUX WK € UX yUacTHeM

61.6.07 KOSIIAA W HECPraHHYECKAA XHMKHA

51.6.08 KDH3HKA

£1.6.11 KDHZHYECKEA XHMHA

61.6.19 KOMNOZHUHOHHBIE MATEPHaNGI

E61.6.20 KDUZHKC-XHMHA HAHCCTPYKTYPHPCBAHHLIX MATEPHance

E51.B.06 1CNONHHTENBHBIE rNABk! HHIHKH

E1.6.07 P\ HANHTHYECKAR XHMUA W DHIHKC-XHMHUYECKHE METCALI AHANKSA B XMMHYECKOH TEXHONCTHH HAHOMATepHanca

61.B.08 FDUIHKA KOHASHCHPOBAHHOrS COCTCAHMA

61.B.09 NaGopaTopHbIE paBoThl NG HIHYECKOH XHMHH HAHOMATEPHaNoa

61.B.11 KonnouAHAA XHMHA B XHMHUYECKOH TEXHONOMMM HEHOMATEPHaNGE

61.B.15 MeToabl M NPHECPE! ANA H3YYEHWA HAHOYACTHU M HAHCMATEPHANCE

61.6.46.43.01 KDUIHYECKAA XMMHA HAHOMATE PHance

61.B.46.03.02 KDUSHKC-XHMHUECKHE METCALI AHANHSE B XHMHUECKOH TEXHONOTHH HAHOMATE PHaNCa

62.B.43(M}) MpCHIBCACTEEHHAA NPAKTHKA: HayuHo-HocneaceaTennckan padora

62.6.04(Ma} MpeaaMnnNoMHaA NPaKTHKE

63.6.01 [3aWKTa BRINYCKHOW KBANWDH KAUWCHHCH pa&oThl, BKNIOYAA NCArCTCEKY K N POUSAYPE S3WKHTEl H NPOUEAYPY S3WHTLI
KNOCOBHOCTE NPUMEHATE HaBbIKM CEOPa AaHHLIX, MXYUEHWS, aHanu3a W oB0BILEHU HaYUHO-TEXHUUECKON MHEOPMaLMK NO TEMATHKE UCCNeAoBaHIs, paspaboTku U

NK-<4 W NONB0BAHUS TEXHUUECKOH AOKYMEHTaLMK, OCHOBHBIX HOPMaTUBHBE JOKYMEHTOR NO BONPOCaM  WHTENNEKTYaNbHOM COBCTBEHHOCTH, NOAMOTOBKW AOKYMEHTOB K QnK
MNATeHTOBAHUIO, OROPMIEHUIO HOY-XaY

E51.6.01 MHCCTPaHHBINH A3bIK

61.6.12 MHxxeHepHas rpadmka

E£1.6.16 HdopMaTuka

E1.6.04 HauepTaTensHaa recMeTpia

61.B.46.08.01 [TeXHHKa HayYyHOre nepeBcaa

61.B.06.08.02 CPaMMATHKA WHOCTPAHHOIS A3bIKa

62.B.43(M}) MpCH3BCACTBEHHAA NPAKTHKA: HayuHo-HooneacaaTennckan patora

E2.B.04(Ma) Mp=AaMNNCMHAA NPaKTHKAE

E3.6.01 33lWKHTa BLINYCKHOH KBANKDH KAUHCHHOH paoThl, BKNIOYAA NOAFCTOBKY K NPCUSAYPE 3AWNHThI H NPOUEAYPY S3LWHTI
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I@T,El. B.O1 MepeBoa HAYUHC-TEXHHYECKOH NHTEPATY Phl
onks kNocobHOCTE PellaTh CTaHAaPTHLIE 3agauu n po{befc WOHaNBHON AeaTeNsHOCTH Ha {JCHVO B MHBOPMaLMO Hrioﬁ W EMBNMOrpatMUecKoi KynbTYpPbl € NPUMEHEHHEM onK
MHEOP MALMOHHO - KOMMYHMKALWOHHBIX TEXHOMOTUIA M € YUETOM OCHOBHBIX TheBoBaHWi MHEOPMaUMOHHON Be30nacHoCTH
61.6.16 MHpopMaTHKa
61.6.17 MaTepHaNCBEASHHE W 33WHTA OT KCPPOSHH
51.B.46.08.01 [TexXHHKa HAYYHOro NepeBcaa
61.6.46.09.02 CPaMMATHKE WHOCTPEHHOS A3bIKA
62.B.01(Y) [YueGHan npakTHKa: MPaKTHKE NC NCNYYEHUIO NEPBHYHBIX NPXKPECCHOHANBHLIX YMEHHH H HABLIKOE
62.B.42(M}) NpPoW=BCACTBEHHAA NPAKTHKA: MPaKTHKA NC NONYYEH HID NPOKDECCHOHANLHBIX YMEHWA W ONLITA NPOhECCHOHANLHOW ABATENLHOCTH (B TOM YMCNE TEXHONOrHYECKAA NPaKTHKE)
62.B.43(M}) MpCHIBCACTEEHHAA NPAKTHKA: HayuHo-HCcneaceaTensckas padora
62.B.04(Ma) MpeaaMnNCMHaA NPaKTHKE
63.6.01 3aLHTa BRINYCKHOH KBANWDH KAUWCHHCH pa&oThl, BKNIOYAA NOArCTCEKY K N POUSAYPE S3WNHTE H NPOUEAYPY S3WHTEI
KpTA.B.41 MepeBoa HAYYHC-TEXHWYETKOH NHTEPaTY Pbi
IB WA AEATENLHOCTHE HAYYHC-HCCNEACBATENLCKAA H PACHETHO-AHANHTHYECKAS
k-1 KNOCOBHOCTE MENONBI0BATE COBPEMEHHBIE HHPOPMALMOHHO -KOMMYHUKALMOHHbIE TEXHONOMMM, MoBantbHbe MHEOPMaLMOHHBIE PECYPCH B HaYUHO-MCCNegoBaTeNeC KoM K
[eqarensHOCTH B 0BNacTW MaTepHanoeeqeHust U TEXHONOMMK HAaHOMaTEPHaNOE U HAHOCHCTEM
E£1.6.16 WudopMaTuka
61.6.17 MaTepHanCBEASHHE W 33WHTE OT KOPPOSHH
61.6.19 KOMNOZHUHOHHBIE M3TEPHank!
E61.6.20 KDUZHKC-XHMHA HAHCLTPYKTYPHPCBAHHBIX MATEPHance
61.6.05 [CoUMANbHBIE 3CNEKTRI HAHOTEXHONCTHA
E£1.6.46.41.41 PyCCKHH A3BIK W KYNBTYPa PEUN
61.B.06.01.02 KynbTyponorua
61.6.46.09.01 [TeXHHKa HaYYHOre NnepeBcaa
51.6.4E6.09.02 CPaMMaTHK3 WHOCTPEHHOO AZbIKA
62.B.42(M) MpPoWZBCACTBEHHAA NPEKTHKA: MPaKTHKA NC NONYYEH WD NPODECCHOHANBHBIX YMEHWH W ONLITA NPOhECCHOHANLHON ABATENLHOCTH (B TOM YHCNE TEXHONOrHYECKAA NPaKTHKAE)
62.B.43(M}) MpCH3BCACTEEHHAA NPAKTHKA: HayuHo-HocneaceaTennckan patora
E2.6.04(Ma} Mp=aAMNNCMHAA NPaKTHKAE
63.6.01 3aWHTa BRINYCKHOW KBANWDH KAUWOHHOH pa&oThl, BKNIOYAA NCArCTOBKY K N POUSAYPE S3WKHTE H NPCUEAYPY 33WHTLI
KpTA. B.41 MepeBoA HAYUHC-TEXHWYECKOH NWTEPaTY bl
nK-2 KNOCOBHOCTE MCNONB30EATE Ha NPaAKTUKE COBPEMEHH bie I'IVDe[JCTaBHEHHﬂ HayK O CEONCTBAX Bemecrg W MaTeplanoe Npu Nepexoge 1xX B HaHopasMepHoe CSJCTO ﬂHPte nK
(HONb, OAHO W ABYXMEPHOE), O BAMAHWKM pasMepa Ha CBOWCTEA BELIECTE W MaTepUanis, B3aMMogeiXTEMM HaHOMATEPHaNoE U HAHOCUCTEM ¢ OKpYXKaloWeH cpeqoi
61.6. 20 KDHIHKC-XHMHA HAH CCTPYKTYPHPCBAHHBIX MATEPHANCE
61.6.43 INaGopaTopHLIE paGOTHI NC OPraHHYECKOH XH MUK
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| HHagke ConepaH e Tun

E61.B.06 1CNONHHTENLHBIE rNABkl DHIHKH
61.B.08 KDUZHKE KOHASHCHPOBAHHOIS COCTOAHKA
61.B.10 IJPraH MYeckan XHMHA B TEXHONOMHH HAHOMATEPHanca
61.B.11 KonnoHaHaa XMMHA B XM MHYECKOH TEXHONCrHW HGHOM3TEpHanca
61.B.14 A nakchazHble METOALI CHHTE33 HAHCMAaTEpHanca
61.B.16 EHCNCIrHYSCKHE HAHCITPYKTY Phi
61.B.46.07.01 HanoMaTepWans! 8 apMaueBTHKE
61.6.06.47.02 [TCKCMKCNOMMA W HAHCTOKCH KONorua
62.B.42(M}) MpPoWZBCACTBEHHAA NPAKTHKA: MPEKTHKA NC NONYYEH WD NPODECCHOHANLHBIX YMEHWA W ONLITA NPOhECCHOHANLHONW ABATENLHOCTH (B TOM YUCNE TEXHONOrHUECKAA NPaKTHKE)
62.B.43(M}) MpCHIBCACTEEHHAA NPAKTHKE: HayuHo-HCcneaceaTennckan padora
52.B.04(Ma) Mp2adMnNCMHaA NPaKTHKE
63.6.01 [3aWHTa BRINYCKHOH KBANWDH KAUWCHHCH pagoThl, BKNIOYAA NCATCTCEKY K N POUSAYPE S3WNHTEI H NPOUEAYPY S3WHTLI
kKDTA.B.43 [TeOpeTHYEC KHE CCHOBbI XHMHH

nK-3 KNOCOBHOCTE NPUMEHATE HABbIKM MCNONB30BAHUS NPUHLUMNOE W METOAMK KOMNNEKCHBIX UCCNSAOBaHMIA, MCNBITaHWIH U AMArHOCTMKW M3AenUui U3 HaHOMaTepHanos 1 nK

NPOLECCoB MX NPOU3BOACTEa, 06paboTku U MogUdUKaUMK, BKTIOHaAs CTAHAAPTHLIE W CePTUMUKALMOHHBIE UCNBITaHUS

61.6.18 I_TaHAAPTHIAUMA W CEPTHDHKAUHA
61.6.07 P\ HANHTHYECKAA XHMUA W DHIHKC-XHMHUYECKHE METOALI AHANKA B XHMHYECKOH TEXHONCIHH HAHOMATEpHanoa
61.B.09 [NaGopaTopHble paGoThl NC PHIHYECKOH XH MWW HAHOMATEPHaNCB
61.B.13 Ma3chazHble NPOUSCChl NCNYYEHHA HAHOMaTE pHanca
61.B.15 MeTeabl W NPHECPE! ANA H3YYEHHA HAHOYAECTHU W HAHCMATEpPHaNCH
E£1.6.46.05.41 [BOHACBAA MUK POCKSN HA
61.6.46.05.02 [TEpMHUECKHI dHANWS HAHOMATEpPHANCE
E62.B.42(M) MpoW=BCACTBEHHAA NPAKTHKA: MPaKTHKA NC NONYYEH WD NPODECCHOHANBLHBIX YMEHWA W ONLIT NPOhECCHOHANLHON AEATENLHOITH (B TOM YMCNE TEXHONOrHYECKAA NPaKTHKAE)
62.B.43(M) MpoH3BCACTBEHHAA NPAKTHKAE: HayyHC-HCCneaAceaTensckan patota
62.B.04(Ma} MpeaaunnoMHaA NPAKTHKE
E63.6.41 3aWHTa BEINYCKHOW KBANWDH KAUWOHHOH paBoThl, BKNKOYAA NCArOTOBKY K N POUSAYPE Z3WKHTEl H NPOUEAYPY 33WHThI

NK-4 KNOcObHOCTL NPU MEHSATE HABBIKW UCNOMNE30BaHA (oA PYKOBOACTEOM) METOAOE MOASNMPOBAHWS, OLUEHKH, NPOTHOZMPOBAHWA W ONTUMUZALMM TEXHONOMMUECKUX nK

NPOLECCOB M CBOMCTE HaHOMaTePUare, cTaHgapTHzalMu U cepTUdMKaLMK MaTepHanos W NPOUeCos

61.6.18 [CTAHAAPTHZAUMA H CEPTHMKAUKA
61.B.41 [TEopUA BEPOATHOCTEN W MATEMATHYECKARA CTATHCTHKE B HAHOMATE pHanax
61.B.42 MpascBeeasHKE
61.B.04 HayepTaTenbHaa recMeTpiA
51.6.12 MpPoUSCChl W ANN3PaThI XHMHYETKOH TEXHONOTHH
61.B.13 a3cchazHbIE NPOUSCCHI NCNYYEHHA HAHCMATEPHANCa
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l WHaskc Lonepxan e [ Tun
61.B.14 A MaKoazHeIE METOARI CHHTE3A HAHOMaTEpHance
651.B.46.02.01 EbIYHCNHTENLHAA MATEMATH KA B TEXHONCIHW HAHOMATEpHanNce
61.6.46.42.02 IHCKPETHAA MATEMATH KA B HAHOMATE PHaNax
61.6.06.04.01 FOS1WAA XMMHYECKAA TEXHONOrHA NPCHIBCACTES HAHCMATEPHANCE H HAHCTHCTEM
61.B.06.04.02 fCMCTEMBI YNPABNEH HA NPCUSCCAMH NCNYYEH HA HAHCMATEPHANCA
61.6.46.05.01 [30HACBAA MUK POCKCN HA
61.B.AE.05.02 [TEpMUUECKHH GHNWE HAHOMATEPHANCE
61.6.46.08.01 M3arHWTHbIE HAHCMATEpPHAaNGI
61.B.46.08.32 MCNHMEPHBIE HAHOKCMNOZHTEI
62.B.42(M}) NpoWzBCACTBEHHAA NPAKTHKA: MPaKTHKA NO NONYYEH WD NPODECCHOHANBLHBIX YMEHWH W ONLITA NPOhECCHOHANLHOW ABATENLHOCTH (B TOM YUCNE TEXHONOrHYECKAA NPaKTHKAE)
62.B.43(M) MpOW3BCACTBEHHARA NPAKTHKA: HayyHC-HCCNeACBaTensCkan patoTa
E2.6.04(Ma} MNp=aaMNNCMHAA NPaKTHKAE
63.6.01 33WHTa BEINYCKHOH KBANHGDH KAUMCHHOH PaGoThl, BKNIOYAA NCATCTOBKY K N PoUSAYPE ZAWKHTEl W NPCUSAYPY S3WNTEI
KPTA.B.04 BBeASHHE B MATEMATHKY
IB WA ASATENLHCCTHE NPCH3BOACTBEHHAA W NPOEKTHO-TEXHONCrHYECKAR
NOCOBHOCTE NPUMEHSTE OCHOBHbIE TUMbl HAHOMATEPHANOE W HAHOCUCTEM HeOpraHuuec KOM (METaNNUUECKUX U HEMETANTMUECKUX) U ap raHWUECKOM (NONMMEPHBIX U
K-S ePOAHBIX) NPUPOAL (TEEPALI, XUAKWX, renectpasHblx, a3po30MeHbE), BKNIOUAs HAHOMIEHKH U HAHOCTPYKTYPUPOBAHHBIE NOKPBLITUS, AN PeLIeHUA K
NPOU3BOACTEEHHBIX 2adad, BageHWeM HaebikaMK Bbibopa 3TUX MaTepuanoe 41s 3afaHHbIX YCIKBUKM SKCNMyaTaluuK ¢ yueToM TpeboBaHWN TEXHONOMMUHOCTH,
KOHOMUUHOCTH, HAEXHOCTH U AONTOBEUHOCTH, 3KONOTMUECKWX NOCNEACTEMIA MX NPUMEHEHU
E£1.6.19 KoMNOZHUMCHHBIE MATEPHANGI
E51.6. 20 KDHIHKC-XHMHA HAH CCTPYKTYPHPCBAHHBIX MATEPHANCE
61.B.14 A nakoazHble METOALI CHHTE3A HAHCMAaTEpHanca
61.B.46.06.01 MeToAbl Na32PHOH AWGDPAKUKK ANA W3YUYEHWA HAHOMATEPHANCE
E1.B.AE.06.02 YrnepoaHble HAHOMATEPHan.!
61.B.46.07.41 HanoMaTepHantl 8 apMaUeBTHKE
61.6.06.47.02 [TOKCHKCNOMMA W HAHOTOKCH KCNCrua
E£1.6.46.08.41 MarHWTHBIE HAHCMATEPHANKI
E51.6.0E6.08.02 MoNHMEPHLIE HAHCKCMNOZHTEI
62.B.42(M}) NPCoHIBOACTEEHHAA NPAKTHKA: MPKTHKE NC NONYYEH IO NPCPECCHOHANEHBIX YMEHHH W ONbITA NPCDECCHOHANLHOH ASATENLHCCTH (B TOM YHCNE TEXHONCTHUYECKAA NPaKTHKE)
62.B.43(M}) MpCH3BCACTESHHAA NPAKTHKA: HayuHo-HocneacaaTennckan padora
E2.6.04(Ma Mp=aaMNNCMHAA NPaKTHKAE
63.6.01 BaWKTa BEINYCKHOW KBANWDH KAUWCHHCH pa&oThl, BKNIOYAA NOATCTOBKY K NPOUSAYPE S3WNHTE H NPOUEAYPY AW HTLI
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KNOCOBHOCTE NPUMEHSITE HABbIKW WCNONB0BAHUS TEXHONOTMUECKUX OnepaLyit, b0 pyA0BaHUs, HOPMATHBHLIX M METOAMUECKUX MaTepuanos no TEXHONMMUECKON
NOAroTOEKE NPOU3BOACTEA, KAUECTRY, CTaHAApTH3aUMK U CePTUMUKALMK OCHOBHBIX THUNOEB HAHOMaTEPHANE M HAHOCUCTEM HEOPraHUUeCko Hu opraHuyec KOM
MK-6 NPUPOABE (TBEPALE, KHUAKUX, renecbpazHbix, a3po30/bHbI), BKNKOUas HAHONNEHKW M HAHOCTPYKTYPHMPOBAHHbIE NOKPLITUS, a Takke U3Aenui Ha UX OCHOBE 1 NnK
NPOLECCOB NOMYUEHU € NEMEHTaMKU SKOHOMUUECKOrO aHan12a v YUEeToM Npaesun TEXHUKKU 6e30NacHOCTH, NPOUZBOACTBEHHO i caH WTapuK, nomapuoﬁ 6e30NacHOCTH U
HOPM OXpaHbl ThyAa
61.6.14 [SNeKkTpCTEXHHKA W NPOMBIWNEHHAR 3NEKTPCHHKE
51.6.15 B230NaCHOCTE MHIHEASATENLHOCTH
61.6.18 I-TAHAAPTHIAUMA W CEPTHHKAUHA
61.B.12 Mpouecchl W AaNNaPaThl XHMHYETKOH TEXHONOTHH
61.6.13 a3cchazHbIE NPOUSCCHl NCNYYEHHA HAHCMATEPHANCB
61.6.46.06.01 MeToAbl Na32PHOH AWGDPAKUHH ANA HZYUYEHHA HAHOMATEPHANCE
61.B.46.06.02 [YrnepoaHble HAHOMATE PHanI
62.B.42(M}) NpoWzBCACTBEHHAA NPAKTHKA: MPaKTHKA NC NONYYEH WD NPODECCHOHANBLHBIX YMEHWA W ONLITA NPOhECCHOHANLHOW ABATENLHOCTH (B TOM YMCNE TEXHONOrHYECKAA NPaKTHKE)
E2.6.43(M) MpoH3BCACTBEHHAA NPAKTHKA: HayyHC-HCCNeACBaTenLCkan padota
E2.B.04(Ma) MpeaaunnoMHan NPakTHKA
63.6.01 33WHTa BLINYCKHOH KBANUGDH KAUMCHHOH paGoThl, BKNIOYAA NCArCTOBKY K N PoUSAYPE ZAWNHTEl W NPCUEAYPY S3WNTEI
KPTA.B.O2 MPaXaaHCKAA 33IWHTA B YPESBLIYEHHBIN CHTYALHAX
MK-7 CHOCOF HOCTE NPUMEHSITE HAaBbIKW WCNONEZ0BEAHWA TEXHHUHECKUX CPeACTE ANl U3MepeHnst W KOHTPONS OCHOBHbIX napamefm? B TEXHOMNOMHUECKUX NPOUEeCCOB NONyUeHus MK
W CBOMCTE HAHOOEBEKTOB (KNacTepoE, HaHOUaCTUL, GYNNepeHos, HaHOTPYEOK), HAHOCUCTEM, HAHOMATEPHANOE U U3AENUK U3 HUX
£1.6.07 P\ HANHTHYECKAR XHMHA W DHIHKC-XHMHUYECKHE METCALI AHANKA B XHMHYECKOH TEXHONCTHH HAHOMATepHanca
61.B.13 a3c<hazHbIE NPOUSCCHI NCNYYEHHA HAHCMATEPHANCE
61.B.15 MeToabl W NPHECPEI ANA WEYYEHWA HAHOYACTHL, W HAHCMaTEpHance
61.B.46.03.01 KDUzMYECKaA XHMHA HAHCMATEPHance
£1.6.06.43.42 KDUSHKC-XHMHUECKHE METCALI AHANW3E B XHMHUECKCH TEXHONOMHH HAHOMATEPHaNCa
61.B.06.04.01 I021Aa8 XMMHYSCKAR TEXHONCIHA NPOHIBOACTES HAHOMATEPHANCE H HAHCCHCTEM
E£1.6.46.04.02 F_MCTEMBI YNPEBNEH WA NPOUSCCAMH NONYYEH WA HAHCMATEPHaNcE
51.6.46.45.01 [BOHACBAR MHKPOCKON HA
61.B.06.05.02 [TEpMHUECKHI dHANWS HAHOMATEpHancE
61.B.46.06.01 MeToAbl Na32PHOH AWDPAKUKK ANA W3YUYEHWA HAHCMATEPHANCE
61.B.0E.06.02 YrnepoaHble HAHOMATEPHank!
E2.B.82(M) MpPoH=BCACTBEHHAA NPEKTHKA: MPEKTHKA NC NONYYEH WD NPCDECCHOHANLHBIX YMEHWA W ONBIT NPCKDECCHOHANLHONH ABATENLHCLITH (B TOM YHCNE TEXHONCrHYECKAA NPaKTHKAE)
62.B.43(M}) MpCH3BCACTEEHHEA NPAKTHKE: HayuHo-HCCneaceaTensckan padorta
62.6.04(Ma} MpeaaunnoMHaA NPAKTHKE
63.6.01 33WKHTa BLINYCKHOW KBANWGDH KAUHOHHOH PaGoThl, BKNIOYAA NCATCTOBKY K N POUEAYPE ZAWKHTE W NPOUEAYPY SAWWTEI
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WHaske HawMeHcBaHWe DOPMUPYEMBIE KCMNETEH UHK
OK-1; OK-2: OK-3; OK-4; OK-5: OK-6; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-16; OK-17; OK-18;
B1 T OK-19; OK-20; ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; MK-1; MK-2; M3 NKA; NKCS; N6 NK-7
OK-1; OK-2: OK-3; OK-4; OK-5: OK-7; OK-8: OK-9; OK-11; OK-12; OK-14; OK-15; OK-16; OK-17; OK-18; OK-13; ONK-1; ONK-2;
B1B 330888 4acTh OMNK-3; OMK-4; ONK-5; MK-1: NK-2; NK-3; MK-4; NK-5; NK-&
51.6.41 WHOCTPaHHBINH A3IK OK-3; ONnK-4
B1.6.32 Dy nocodua OK-1; OK-9; OK-12
61.6.43 WcTopua OK-1; OK-19
51.5.04 DHIHYECKAA KYNLTYP3 W CNOPT OK-5; OK-7; OK-17; OK-18
51.6.05 {JCHOBLI SKCHOMMKH M YNPEBNEHHA NPOHIBOACTECM OK-2; OK-11; ONK-2
B1.6.06 MaTemMaThka OK-9; ONK-1
51.6.07 {BWAA W HECPraHHYECKAA XHMHA ONK-1; ONK-3
51.6.08 {JpraHHyeCKan X MHA OK-4; OK-5; OK-9; ONk-1
61.6.0% DHEHKE OK-9; ONK-1; ONK-3
B1.6.10 Skonorua ONK-1; ONK-2
B1.6.11 DUIHUSCKAA XHMHA QMNK-1; ONK-3
61.6.12 WHxeHepHas rpagmka OMNK-1; ONK-4
51.6.13 MPHKN3AHAA MEXAHHKE OMNK-1
51.6.14 SNEKTPOTEXHMKA W NPOMBIWNEHHAR 3NEKTPOHHKE ONK-1; NK-8
51.6.15 BE30NacHCCTh XHIHEABATENLHOCTH OK-8; NK-4
B1.6.16 WHdbopMaTHka OK-14; OK-15; OK-14; ONK-4; ONK-5; Nk-1
61.6.17 MaTepPHANOBEASHHE W 33LUHTE OT KOPPOSHH ONK-1; ONK-5; NK-1
51.6.18 {CTaHOAPTHIAUMA W CEPTHAMKAUHA ONK-1; NK-3; NK-4; NK-&
51.6.19 |KoMnosHuMCHHEIE MaTEpHant OMNK-1; ONK-3; NK-1; NK-5
51.5.20 DHSHKC-XHMHA HAHOCTPYKTYPHPCBAHHLIX MaTepuance | OK-5; OK-9; ONK-1; ONK-3; NK-1; NK-2; NK-5
OK-3; OK-5; OK-6; OK-7; OK-3; OK-10; OK-13; OK-17; OK-18; OK-20; ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; NK-3;
B1.B Bap1aTHBHaA 4acTh NK-4; MK-5; NK-&; NK-7
51B.H Tecpua BEPOATHOCTER W MATEMATHUeCKan cTaThcTHka B | ONK-1; Mk-4
HaHOMAaTE pHanax
51.B.02 MpasoBeasHHE OK-6; OK-20; NK-4
61.6.43 NAaGopaTopHbIe paGoThl NG OPraH HYECKOH XHMH U MK-2
51.B.04 HauepraTentHas recMeTPUA OK-9; OMNK-1; OMNK-4; NK-4
51.5.05 {COUMANBHBIE ACNEKThI HAHOTEXHONCIH i OK-13; OMNK-2; NK-1
51.B.06 JonCNHUTENBHBIE FNABLI HIHKK OK-9; ONK-1; ONK-3; NK-2
51B.07 AHANUTHYECKAA JHMUA W HIHKO-XHMHYECKHE METOAbI OMNK-1; ONK-3; NK-3; NK-7
AHANWZ3 B XMMWYECKOH TEXHONCIUH HAHCMATE PHANCE
51.6.08 DUIUKA KOHASHCHPOBAHHOTC COCTORH HA OMNK-1; ONK-3; NK-2
51.6.08 NaGopaTopHble paGoThl NG HIHYECKOH XHMHM ONK-1; ONK-3; NK-3
HAHCMATEpHANCE
b1.B.1% JpraHWyeckan XM MHA B TEXHONOrH M HAHOMATE PHance ONK-1; NK-2
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I WHaske I HawMeHcBaHWe DOPMUPYEMBIE KCMNETEH UHK
B1B.11 |Konnouanas xumma B xuMudeckol TexHonoruu ONK-1; ONK-3; NK-2
HaHOMaTEpHanca
51.B.12 MPoUSCCHl W ANNAPaTLI XHMHYECKOH TEXHONOIH W OMNK-1; NK-4; NK-§
51.B.13 [a30chazHEIE NPOUECCE! NONYYEHHA HAHOMATE PHANCE MK-3; NK-4; NK-6; NK-7
51.B.14 HHAKCHAZHEIE METOALI CHHTEZA HAHOMATEPHANCa ONK-1; NK-2; NK-4; NK-5
1615 MeToabl H NPHECPLI ANA WIYYEHWA HAHOUACT WU W ONK-3; NK-3; NK-7
HaHOMaTEpHanca
51.B.16 BHONCrUYECKHE HAHOTTPYKTYPSI ONK-1; NK-2
B1.B.17 SNEeKTHBHLIE AMCUMNNKHEI N usHueckoid kyneType w | OK-5; OK-7; OK-17; OK-18
cnopTy
51.846.41 Aucunnnutel no BuiGopy 51.6.46.1 OK-3; OK-10; NK-1
£1.6.46.01.01 PyCCKH 1 A3BIK H KYNBTYPa PEYH OK-3; OK-10; NK-1
£1.6.46.01.02 |KyneTyponorus OK-3; OK-10; NK-1
IBI.B.AB.DZ AucunnnuHel ne BaiGepy 61.8.46.2 OMNK-1; NK-4
51.6.0B.02.01 S;:«;:g:;::;:z: MATEMATHKA B TEXHONOTH M OMNK-1; NK-4
51.6.4B.02.02 JIUCKPETHAA MATEMATHKE B HAHOMATE pHanax OMNK-1; NK-4
IB].B.AB.{B QucunnnuHel no eeiGopy 61.6.46.3 OMNK-1; ONK-3; NK-7
51.6.46.03.01 DUIHYSCKAA XHMUA HAHOMATEPHANOA OMNK-1; ONK-3; NK-7
Gln L M NS
IB].B.,ElB.CH Aucuunnutel no euiGopy 51.6.16.4 ONK-1; NK-4; NK-7
S s ¢ i i
OMNK-1; NK-4; NK-7
E1.6.16.04.02 g:"croi::;}g:‘zanaojlenun NPOUECCAMU NONYYEHHA
|61.6.48.05 Aucunnnutel no suSopy 61.6.16.5 MK-3; NKk-4; NK-7
£1.8.16.05.01 3CHACEAN MHKPOCKONHA MK-3; NK-4; NK-7
51.6.46.05.02 TepMHUSCKHI AHANWS HAHOMATEPHANCE NK-3; NK-4; NK-7
lSl.B.,ﬂB.ﬂﬁ AucuMnnitel ne eniéeopy 61.6.76.6 MK-5; NK-6; NK-7
W NK-5; NK-§; NK-7
B1.6,16.06.01 ﬁ::ﬂ:;gzzzﬁ::m AHDPAKUHH ANA HIYYSHHA
51.6.46.06.02 YrnepoaHble HAHOMATEPHaNGI NK-5; NK-§; NK-7?
|61.6.88.07 Aucunnnunsl no euiSopy 61.6.46.7 MK-2; NK-5
51.6.46.07.041 HakoMaTepuansl B hapMAUSBTHKE MK-2; NK-5
51.6.0E.07.02 TOKCHKONOTHA W HAH OTOKCHKONCIH A NK-2; NK-5
lBl.B.,ElB.ﬂB Aucuunnitel ne euéopy 51.6.76.8 NK-4; NK-5
51.6./16.08.041 MarHHTHbIE HAHOMATEPHanNkI NK-4; NK-5
51.6.16.08.02 MCNMMEPHBIE HAHCKOMNOZUTHI NK-4; NK-5
|s1.s.,c|8.09 Aucunnnitel ne eaiSopy 51.6.16.9 OK-3; ONK-4; OMNK-5; NK-1
|61.6.48.08.01 TexHWKA HAYYHOro NepeBcaa OK-3; ONK-4; ONK-5; NK-1
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I WHaske HawMeHcBaHWe DOPMUPYEMBIE KCMNETEH UHK
IBI.B.,[]B.{!Q.GZ PaMMATHKA HHOCTPAHHOrS ASLIKA OK-3; ONK-4; ONK-5; NK-1
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-16; OK-17; OK-18;
62 PN OK-19; OK-20; OMK-1; OMK-2; OMIE3; ONK-4; ONK-5; MK-1; NK-2; MK-3; MiC4; NK-5; NK-6; NK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-16; OK-17; OK-18;
E1E B pHETHANAR UACTE OK-19; OK-20; ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; NK-3; NK-4; NK-5; NK-6; NK-7
B2.B.01[Y) Yye€Han npakTHka: MPaKTHKE NC NCNYYEHHIO QK-3; OK-4; OK-5; OK-6; OK-9; OK-10; OK-11; OK-12; OK-13; OK-18; OK-19; OK-20; OMNK-1; ONK-2; ONK-5
P NEPBHYHLIX NPCKDECCHOHANBHEIX YMEHWH W HABLIKCE
MNpCHIBCACTEEHHAA NpaKTHKA: MpakTHka no nonyuenuto | OK-2; OK-3; OK-4; OK-5; OK-G; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-18; OK-19; OK-20; ONK-1; ONkK-2; ONK-5;
NPohECCHOHANELHBIX YMEH W W CNbITa MK-1; NK-2; NK-3; NK-4; NK-5; NK-§; NK-7
52.6.02(M) i
npoheccHOHaNLHOR AEATENLHOCTH (B TOM YWCne
TEXHONCrHYECKAA NPaKTH KA}
2 MNpoHzBCACTEEHHAA NPaKTHKA: HayuHo- OK-3; OK-4; OK-5; OK-§; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18; OK-19; OK-20;
B2B.03(M WecnenoeaTensckan patoTa ONK-1; ONK-2; OMNK-3; ONK-4; OMNK-5; MK-1; MK-2; NK-3; NK-d: NK-5: NK-6; NK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18;
B2.6.04(Ma} MpeaaunnomMian NpakTHka OK-13: OK-20: ONK-1: ONK-2: OMK-3: ONK-4: ONK-5: NK-1; NMK-2: NK-3: NK-4: NMK-5: NK-6: NK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-G; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18;
63 FOCYRAPCTBEHHAR HTGROBAN ATTECTALNA OK-19; OK-20; ONK-1; ONK-2; ONK-3; ONK-4; OMNK-5; NK-1; NK-2; MK-3; NK-4; NK-5; NK-&; NK-7
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-16; OK-17; OK-18;
E1E e OK-19; OK-20; ONK-1; ONK-2; ONK-3; ONK-4; OMNK-5; NK-1; NK-2; MK-3; NK-4; NK-5; NK-&; NK-7
33WHTE BLINYCKHOW KBAN HGDHKALMOHHOH paGoThl, OK-1; OK-2; OK-3; OK-4; OK-5; OK-G; OK-7; OK-8; OK-9; OK-10; OK-11; OK-12; OK-13; OK-14; OK-15; OK-14; OK-17; OK-18;
B3.6.041 BKNIOYEA NOATCTOBKY K NPOUSAYPE Z3LWUHTEI W OK-19; OK-20; ONK-1; ONK-2; ONK-3; ONK-4; ONK-5; NK-1; NK-2; NK-3; NK-4; NK-5; NK-§; NK-7
NPOUEAYPY S3LWHTEI
[ora F— OK-3; OK-8; OK-20; ONK-1; ONK-4; ONK-5; NK-1; NK-2; NK-4; NK-6
[etae BapHaTHBHAA HaCTb OK-3; OK-8; OK-20; ONK-1; ONK-4; ONK-5; NK-1; NK-2; NK-4; NK-6
T, B4 M2 peBOa HAY YHC-TEXH HYECKOH NHTEPATYPhI OK-3; ONK-4; ONK-5; NK-1
DTA.B.02 ["PaMaAHCKAR SALUNTA B YPESBLIYAHHLIX CHTYAUHAX OK-8; OK-20; NK-6
DTA.B.03 TeCpeTHYECKHE CCHOBbI XHMHH ONK-1; Nk-2
©TA.B.04 BaEeAEHUE B MATEMATHKY ONK-1; NK-4
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Wroro Kypc 1 Kypc 2 Kypc 3 Kypc 4
bas.% | Bap.% AB(or = Becero |Cem1 |Cem 2 (| Becero [Cem3 |Cem4 || Beero |Cem5 (Cem6 |[Becero |Cem7 |Cem8
Bap.)% | MuH. | Makc. dakT
WToro (c dhakynbTaTuBamm) 237 261 249 65 36 29 64 32 32 60 30 30 60 30 30
WToro no ON (bes dakynsTaTMEoE) 228 252 240 60 31 29 60 30 30 60 30 30 60 30 30
AucupnnnHel (Moaynm) 51% 49% 32% 210 219 210 60 31 29 58 30 28 57 30 27 35 26 9
basoBan 4acTb 102 117 107 53 24 29 31 21 10 16 8 8 7 7
BapuaTuBHana 4acTb 102 108 103 7 7 27 9 18 41 22 19 28 19 3
MpaKTKK 0% 100% 0% 12 24 21 2 3 3 16 4 12
BapuaTuBHas 4acTb 12 24 21 2 3 3 16 4 12
locyaapcTBeHHan MTOroBas aTTecTauus 6 9 9 g g
basoBas YacTb 6 9 9 9 9
DaKkynbTaTHBbl 9 9 9 5 5 4 2 2
BapuaTueHasa YacTb 9 9 9 5 5 4 2 2
Or, dakynsTaTmes! (B8 nepuoa TO) 60.5 - 71.1 | 56.9 - 62,6 | 64.7 - 62,6 | 59.1 - 57.7 | 42.3
Or, dakynsTaTheb! (B NepMoa 3K3. Cecomit) 43.5 - 43.2 43 - 57.6 | 38.2 - 28.8 36 - 60
YuebHana Harpyska (akan.qac/Hen)
KoHT. pab. (ON 6es anekT. Kypcos no ¢ms.K.) 23.6 - 26.4 | 20.8 - 215 | 22.7 - 24.3 | 25.7 - 27.1 | 16.7
KoHT, pab. (3nekT. Kypcei no ¢ms.K.) 2.6 - 1.9 3.9 - 3.9 3.9 - 3.9 1.9 -
SK3AMEHbI (3k3) 7 3 4 7 4 % 5 2 3 3 3
ObazaTensHele GopMbl KOHTPONs SAUEIH ) = 2 2 X 6 2 2 8 3 d Z 2
3AYETH! C OLIEHKOM (3a0) 5 3 2 3 1 2 4 2 2 4 1 3
KYPCOBbIE PABOTHI (KP) 1 1
MPOLEHT ... 33HATMI OT aYAUTOPHBIX JECvooX Sii
B MHTEPaKTUBHOI dhopme 12.9%
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Hemep ASSpeBuaTypa Fazeanue kaeaphl

1 OPraHHyecKoH XHMHH

2 DHIHKH

3 DUZHYETKOH XHMHH

4 O5WeH W HECPraHWUYECKOH XHMHK

5 AHANHTHYETKOH XM MHH

& KonnoHaHoH XHMH KW

7 KBAHTOBOH XHMH K

8 BhICWEH MAaTEMATHKH

g MHCCTPaHHBIX A3LIKCE

10 OBWEH XHMHYECKOH TEXHONOTHMH

11 MPoUSCCoB W ANNAPaTeE XHMUUYECKOH TEXHONCIHH

12 3NEKTPOTEXHHKH W SNEKTPCHH KW

13 MexaH WKk

14 CTAHAAPTHIAUNH H HHIKEHE PHC-KOMNLIOTEPHOH rPadhHKkK

15 MeMEPAHHOH TEXHONCIHK

16 WCTOPHH W NCNHTONCTHK

17 DUNCTTDHN

19 Pycckore A3bika

20 DUIHYECKOTC BOCNHTAHKA

21 OBleR TEXHONOTHH CHNMKATCB

22 YW MHYETKCH TEXHONCIHK CTEKNA W CHTANNCE

23 XHMHUYECKCH TEXHONOTHH KEPAMWHKH W OrHEYNCPoB

24 XHMHUECKOH TEXHONOIHH KOMNOSHUMCHHBIX W BAMYL WX MaTEpHance
25 YHMHH BEICOKHX SHEPTHIH W PAAHOSKONCTHH

2% TEXHONCrH M PEAKHX 3NEMEHTCE W HAHOMATEPHANCA HA HX CCHOBE
27 TexXHONCrH W WSOTONCE W BOACPOAHOH SHEPreTHKH

28 HaHCMATEPHANCE W HAHCTEXHONOMHH

23 TeXHONCrH W HEOPraHHYECKHX BEWECTE W 3NEKTPOXH MHYECKHX NPOHIBOACTE
30 XHMHH W TEXHONCTHH KPHCTannce

31 XHMHH H TEXHONCTHH OPraHHYECKors CHHTE3a

32 TeXHONCrH W XHMHKC~PaPMAUSBTHYECKHX H KOCMETHYECKHX CPEALTE
33 YW MHUSTKOH TEXHONOTHH YrNEPOAHLIX MATEPHANCE

34 XHMHH W TEXHONCTHH GHOMEANHLHHCKHX NPEN3PaTee

35 TeXHONCrH W CCHOBHOTS OPraHHYecKoro M HediTeXH MHYECKOre CHHTE3a
6 TEXHONCIH M TOHKOrS OPraHHYECKOrs CHHTESA W XM MUM KpacuTenei
37 SKCNEPTHSLI B ACNHHM- W HAPKCKCHTPONE

18 YW MHYETKCH TEXHONCOTHH NCNHMEPHLIX KOMNOSHLUHOHHEIX NAKOKPACOUHLIX MATEPHANCE W NOKPLITHIH
39 YHMHUECKOH TEXHONCTHH NNACTHUECKHX MACC
a0 TexHoncru v nepepadoTkW NNacTMace
41 YXHMHH H TEXHONCTHH OPraHUYECKHX COEANHEHW I 33073
42 YHMHH H TEXHONOrHHM BLICOKOMONEKYNAPHLIX COEAHHEH WA
43 TexHoce pHOH G830NaCHCTTH
24 KHESPHETHKH XHMHKC-TEXHONOMHYECK HX NPOUECCCE
45 KOMNBIOTE PHC-HHTEMPHPCBAHHBIX CHCTEM B XHMHYECKOH TEXHONOTHH
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Hemep ASSpeBuaTypa Fazaanue kadeapel
46 WHHOPMAUKCHHBIX KOMN BIOTEPHBIX TEXHONCTHH
47 BWoTEXHONCrHH
48 MPCMBIWNEHHSH SKONCTHK
49 SKOHOMHYECKCH TECPHH
50 MeHeAXMEHTE W MAPKETHHIE
51 [paxnaH ckore, aBTOPCKOrS H 3KCNOrHYeCKkere npasa
52 KPHMHHANUCTHKK W YronCBHOrS Npasa
53 [oCy0aPCTBEHHC-NPABCBLIX AUCUHNNKH
54 TICrUCTHKH W SKCHOMUUECKOH WHEOPMATHKH
55 WHPOPMATHKM M KOMNBIOTEPHOTS NPOEKTHPOBAHHA
56 SKCONOTHH MErancnucos
57 KOHECKQ "32neHan xuMHA AN YCTOHYHWBOrS PasBHTHA"
58 CouMcneruu
5g WHHCBAUM CHHbIX MATEPHANCE W 33WHTEI OT KOPPO3HH
&0 YYeEHO-HAYUHBIH UEHTP MArHCTEPCKOH NOArCTOBKH "BUoMaTepuant!”
61 BXK PAH
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